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PREMIER 
PRIVATE 
BUILDING 


Sole example in 1934 of 
a once thriving species 

the tall commercial build- 
ing —this new 38-story 
addition to Rockefeller 
Center in New York was 
brought to structural com- 
pletion last week when 
the enclosure work was 
finished. 








You Can Build (He te. Small Bridge 


With MULTI PLATE and Stone 






ARMCO’S BALANCED DRAINAGE PLAN 
FOR MAIN ROADS 


(State Highways and Important County Routes) 
















Type of 
Installation 





Product Recommended 
for Best Results 
oS. 
Small and medium size 
openings. (8 to 84 in.) 








a. Entrance Drains 


Armco Corrugated Pipe 
b. Cross Drains 


Armco Paved Invert Pipe 















Armeo MULTI PLATE 
(Full-round or arches) 


Bridges and Large Cul- 
verts 


Subdrains 



















a. Paralleling Road 


Armco Perforated Pipe 
b. Under Pavement 


Armco Perforated Pipe 
(with Paved Invert) 









FOR SECONDARY ROADS 


(County and Township Roads) 












Product Recommended 
for Best Results 


Type of 
Installation 

















Small and medium size 
openings | 











Normal Conditions Arm 
For Steep Grades Arm 
Continuous Flow Arm 
Under High Fills Armco Paved Invert Pipe 
Diameters larger | 
than 24 inches Armco Paved Invert Pipe 


orrugated Pipe 
‘aved Invert Pipe 
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2 Bridges and Large Armco MULTI PLATE 
Drains (Full-round or arches) 
















3B Subdrains Armco Perforated Pipe 


me This attractive but economical Armco MULT! 
PLATE bridge is located in Pennsylvania. 
























ODAY, considerable attention is being has ample strength and durability. 

given to making our roads and road- Erection is simple. An arch, for ex- 
sides more attractive. Naturally,thedrain- ample, can be erected on ordinary footings 
age structures should harmonize with the in a day’s time or less. And the earth 
surroundings—especially those located backfill is made directly against the metal 
where people can see them. arch which of itself carries the entire load. 

This problem has been economically Headwalls of native stone can be built to 

solved by the use of Armco MULTI _ suit the individual taste, but they need not 
PLATE in pipe or arch design. Made of _ be expensive. 
thick, deeply-corrugated and rust-resisting Mail the coupon for a free copy of our 
Ingot Iron plates, Armco MULTI PLATE booklet on Armco MULTI PLATE. 


ARMCO CULVERT MANUFACTURERS ASSOCIATION 
Middletown, Ohio 


Please send me your latest 32-page 


PLATE. 


Name 
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Recovery By Boycotting Employment? 


enough had been said to dispose of the fallacy that 
reversion to primitive methods can open the road to 
industrial recovery. Yet, now and then, it bobs up in 
quarters from which we expect more rational counsel. 


I: WOULD seem that during the last five years 


ae writers, for example, dwell on the vital 
necessity for reviving the durable goods industries; in 
the same issue they urge that public construction be so 
conducted as “to create the maximum amount of direct 
labor.” Technically, the term “direct labor” covers those 
employed at the site of the work whether or not normal 
methods are employed. But unfortunately it is used and 
interpreted by many as implying primitive methods; 
ie. using ten or twenty men to do by hand what one 
man could do by the normal use of the equipment 
provided by the skill and labor of other men in the 
mills and des s of industry. Some of these writers go 
so far as to advocate projects that “do not require large 
expenditures for materials.” 


TODAY it is generally acknowledged that the bulk 
of the unemployment is among the workers in durable 
goods, the very men who normally would find employ- 
ment in producing and servicing construction materials 
and equipment. It is acknowledged, moreover, that 
further revival of the consumable goods industries 
must await the reemployment and restored purchasing 
power of those workers. 


But the only way to put those men back to work is 
to foster demand for the products of their labor. For 
the time being, and until private construction is re- 
sumed on a more normal scale, the major market for 
those products is public construction; that is why the 
public works program was undertaken. 


So we might expect general gpm cgay that 
public construction should be so conducted as to en- 
courage the use of those materials and equipment, 
thereby conserving existing employment and stimulating 
additional employment in the durable goods industries. 


But not so. These “hand-labor” counsellors tell us 
that we should use the public credit to provide sub- 
sistence doles rather than to foster useful employment. 
To each of the unemployed skilled workers of these 
industries they would offer a laborer’s job at a sub- 
sistence wage. Neither is that all. They tell us that 
our recovery (?) program should boycott the very 
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materials and — that are produced by the 
workers in these industries where resourceful employers 
have managed to keep them in jobs. 


APPARENTLY the idea is that if we once can get 
all the durable goods workers on a subsistence dole 
and all their employers into the bankruptcy courts we 
shall thereby “lay a foundation for normal recovery.” 
In other words, by reverting to such abnormal and 
primitive expedients we shall achieve a normal and 
prosperous revival. 


In all Wonderland, Alice found nothing so grotesque! 


It is quite evident that the preachers of such doc- 
trins actually have little faith in them. Else we should 
see these ieee scrapping their linotypes and power- 
presses in favor of hand composition and press-work in 
order to make more jobs for unemployed printers; we 
should see the business men and bankers who advocate 
such policies scrapping their typewriters, adding ma- 
chines, conveyors and all the rest of their production 
equipment, so that they, too, may “make the work go 
farther.” 


BUT they know how absurd that would be, so they 
pick on construction as the subject of their efforts to 
prove that we can revive a twentieth-century industrial 
economy by scrapping its framework and reverting to 
eighteenth-century practice. 


Today happily there is less of such misunderstanding 
than has prevailed hitherto. But in some circles it 
persists to embarrass those competent public officials 
who are responsible for public construction. These 
men know better; they want to make the funds en- 
trusted to them count most heavily for true recovery 
and at the same time return the greatest value to the 
taxpayers who eventually must pay the bill. 


And this they can and will do if only they are per- 
mitted to carry on their work without interference by 
those who are so preoccupied with relief out on the 


job that they forget the need for recovery throughout 
industry. 
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EARTH: FILL DAMS 


ERCOLATIGN and wave action as affect- 

ing gravel and rock-fill dams are dealt with 
by an unusual method in four recent American 
Bridge Company undertakings. To the upstream 
surface of the dam, steel plates are applied and 
so welded together, with specially devised ex- 
pansion joints, that the whole facing becomes 
one continuous water-tight membrane of steel. 


Of the four projects mentioned, one, the Pen- 
rose-Rosemont Dam, was finished in 1932; one, 
the El Vado Dam, will be put in service in 1935; 
the remaining two are now under construction. 


The Penrose-Rosemont Dam is of rock-fill con- 
struction and has an upstream face wall of rub- 
ble masonry, to which the steel plates are 
securely anchored. The El Vado Dam is gravel- 
filled and the steel facing is applied directly to 
the upstream slope of the fill. 


The resources and facilities of the American 
Bridge Company have always kept pace with 
every development and can be relied on to meet 
successfully any demand that may arise in the 
use of structural steel, for whatever purpose. 





Two views, Penrose-Rosemont Dam, built for Broadmoor 
Hotel, Water & Power Co., Colorado Springs, Colo.—H. I. 
Reid, Consulting Engineer. Maximum height, 100 feet; crest 
length, 580 feet. 





Two views, El Vado dam under construction, Middle Rio 
Grande Conservancy District, New Mexico—C. W. Howell, 
Chief Engineer, D. C. Henny, Consulting — Maxi- 
mum height, 170 feet; crest length, 1200 feet. 


AMERICAN BRIDGE COMPANY 


GENERAL OFFICES: FRICKE BUILDING « PITTSBURGH, PA. _ 
eee ees ork Philade 


jimore Boston Chicago Cincinnati os cae Denver 
fic Coast Distributors: Columbia Steel Co n Francisco 
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Cast-Iron Block Pavement in Delaware 
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In the News: 


A Network of superhighways is re- 
ported to be part of the Administration’s 
unannounced program for future work 
relief. 


Tue Last BuckeT of concrete to form 
the main mass of Boulder Dam was placed 
on Washington’s Birthday, concluding 21 
months of unprecedented concreting oper- 
ations during which 3,300,000 cu.yd. were 
placed. Conclusion of this work put the 
project a full 30 months ahead of original 
schedule. 


More THAN $8,500,000,000 of possible 
public-works projects have been reported 
to the PWA in its national inventory of 
available work, which has been made as 
a preliminary to the coming program of 
the Administration. 


THE Apverse Decision of District Judge 
Grubb of the federal court on the hydro- 
electric power production and sale activi- 
ties of the TVA has raised such important 
questions as to TVA activities that the case 
will bé appealed to a higher court without 
delay. 


SENATORIAL APPROVAL of the McCarran 
amendment to the $4,880,000,000 works 
bill, which would require the paying of 
prevailing wages on work-relief projects, 
caused the Administration to have the 
measure returned to committee for further 
study. 


LEGISLATION which would create a Mer- 
rimack Valley Authority is to be intro- 
duced in the Massachusetts and New 
Hampshire legislatures following a con- 
ference of states and federal officials on 


BY R. E. TOMS 


the proposed $40,000,000 Merrimack Val- 
ley improvement project. 


A $1,130,000 Low-Cost Housinc Project 
in Washington, D. C., has received pre- 
liminary approval, as announced by the 
FHA. The project is to be financed by a 
private loan. 


In This Issue: 


ProBLeMs in planning concreting facili- 
ties for the substructures of two Cape Cod 
Canal highway bridges 4 miles apart were 
solved by the contractor with the use of 
several batching plants and tip-over-body 
trucks delivering dry materials to paving 
mixers which moved from pier to pier at 
the sites. 


Tue INTEREST of the construction indus- 
try in the New Deal is broader than the 
most obvious feature of PWA financing, 
and such additional aspects as the CCC, 
mapping, forest improvements, soil-ero- 
sion control and others are outlined in the 
present article. 


DoweLts have become one of the vital 
elements in the building of concrete pave- 
ments, and the present article discusses 
problems of spacing, shape, installation 
and costs. 


Tue NaTioNAL GeopeTtic-CONTROL NET- 
WORK was increased 54 per cent in miles 
of leveling and 28 per cent in triangula- 
tion arc during the last seven months of 
1934. The type of work carried out in 
this PWA-financed program is reviewed. 


REINFORCED Brick Masonry SUBSTRUC- 
TURE, facing and railings are the unusual 
feature of a small concrete-slab highway 
bridge built in Ohio. Idle brick plants 


American Concrete Institute Meeting 


Review of Recent Engineering Literature. ... 32 


near the site and the resulting employ- 
ment benefit were factors in the plan. 


GREATER STRENGTH AND TOUGHNESS and 
less absorption and abrasion of de-aired 
paving brick, as compared to ordinary 
paving brick, are the characteristics re- 
ported in a paper presented to the Na- 
tional Paving Brick Association, which is 
abstracted this week. 


For TesTING the torsional strength of 
heavy I-beams and column section, a ma- 
chine of 750,000-in.lb. capacity has been 
built at Lehigh University out of a stand- 
ard comprehensive type of machine. 


MertuHops oF Rock-Dust ConTROL in un- 
derground work as a prevention against 
silicosis, as discussed at the recent conven- 
tion of the A.I.M.E., are reviewed. 


THE AMERICAN CONCRETE INSTITUTE con- 
vention, held in New York last week, 
served to focus attention on the rapidly 
changing practices in concrete design and 
construction. Special cements, vibration, 
shell roofs, hinged arches and refined de- 
sign were some of the items considered. At- 


tendance was greater than in many years. 
_ 


Coming Articles: 


ConsTRUCTION of eight cofferdams for 
building locks in the Rock Islagd district 
of the upper Mississippi River navigation 
improvements gave opportunity for a 
study of the occurrence of seepage through 
sand bottom. By placing lines of gages 
across the cofferdam walls, seepage lines 
in sand fill were located. This interesting 
study is described and discussed by H. G. 
McCormick of the district engineering staff 
in an article to be published in our next 
issue. 
















Gt an Girpot — STURDY 
STUCCO 





STANDING unprotected from the full sweep of storm, Administration Building, Rhode Island State 
es ‘ on ge . ss Airport, Providence, finished with Atlas Water- 
this airport building must face the worst kind of weather. Its stucco exterior proofed White stucco (prepared) furnished 


must give protection from driving rain and sleet and snow, from bitter winds —_y California Stucco Products Co., Cambridge, 
i : Mass. Harry Carr & Son, Providence, was 

and constant freezing and thawing. the plastering contractor, and Jackson, Robert- 
son & Adams, Providence, were the architects. 











Light buff in cotor, smooth-finished, made with Atlas 
Waterproofed White portland cement, this sturdy prepared stucco will give 
protection, for years, and will retain its present excellent appearance as well. 








Economical to apply on old buildings as well as new, 
permanent, firesafe, weatherproof Atlas White portland cement stucco (pref- 
erably prepared) is adaptable to any architectural design, for any type of 
construction. It is applied in any color, and in a wide variety of textures. 
Write for complete information to Universal Atlas Cement Co., Subsidiary 
of United States Steel Corporation, 208 South LaSalle Street, Chicago, 


STUCCO made with ATLAS WHITE 


PORTLAND CEMENT 
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FIG. 1—CONCRETING the South Sagamore abutment with the plant units typical of the job—small tip- 


over-body trucks, paving mixers and a crawler crane to hoist the bottom-dump buckets. 
was required for the high pylons. 


The elevator tower 


Note how crane is set on an embankment to increase its reach. 


Planting Bridge-Pier Work 


for Efficient Concreting 


Demands for seal pours of 133 yd. per hour and irregular and small 
pours thereafter met by batching plants and pavers on a project 
involving two bridges over the Cape Cod Canal four miles apart 


FUNDAMENTAL QUESTION 
confronting the contractor who 
was awarded the substructure con- 

tract for the two highway bridges being 
built across the Cape Code Canal in 
Massachusetts was: What type of con- 
creting facilities will most efficiently 
and economically meet the unusual de- 
mands of a 70,000-cu.yd. job involving 
a dozen land piers and abutments, some 
of which extend 100 ft. above the ground 
surface, on two bridges located 4 miles 
apart and where 4,300-cu.yd. continuous 
seal pours for each of the four piers at 
the water’s edge must be made at an 
average rate of 133 cu.yd. per hour. 
Also two types of concrete, differing 
in mix proportions and in size of ag- 
gregates, might at times have to be 
furnished simultaneously. Two alterna- 
tives were studied: (1) a large central 


mixing plant with a fleet of agitator 
trucks and (2) several batching plants 
with small tip-over-body trucks deliver- 
ing dry materials to mixers at the vari- 
ous pier sites. A theoretical economy 
was shown for the latter plan, and it 
was adopted. Paving mixers were 
chosen because of their mobility. For 
the same reason crawler cranes with 
95-ft. booms were used to handle con- 
crete into the high piers and abutments, 
although these had to be supplemented 
by hoist towers in one or two instances. 
With the work néw completed, the con- 
tractor is well satisfied with the degree 
of efficiency obtained from this equip- 
ment and the method that was worked 
out for operating it. 

The Cape Cod bridges (ENR, Jan. 
25, 1934, p. 107, and Jan. 3, 1935, p. 1) 
for which the concreting facilities were 


developed are highway structures of 
continuous-truss type, providing a clear- 
ance of 135 ft. for canal shipping. They 
are located at the village of Sagamore 
near the east end of the canal and at 
the village of Bourne near the west end. 
Some 10,000 cu.yd. of concrete is also 
being supplied for the piers of the new 
railroad bridge at Buzzards Bay, but 
this is under a subcontract and did not 
figure in the original design of the con- 
creting facilities. 

Of the four possible locations for 
batching plants — North Sagamore, 
South Sagamore, North Bourne and 
South Bourne—plants were installed at 
all but North Sagamore, where there 
were no railroad facilities for receiving 
aggregate and cement. 

At South Sagamore and _ South 
Bourne, sidings from the railroad that 
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FIG. 2—THE TWO BRIDGES four miles 

apart, as shown on the map, presented 

eight piers and four abutments for concret- 
ing, as shown on the elevations. 


runs along the canal at these points 
were available. At North Bourne a 
mile of branch track was laid from 
Buzzards Bay to the batching-plant site. 
By placing a batching plant near each 
main pier, speed in handling materials 
to the mixers. for’ the 4,300-yd. seal 
pours was assured, and the number of 
trucks required was reduced. 


Batching plants 


Each of the three batching plants 
followed the same general pattern, a 
typical layout of which is shown in Fig. 
3. The two 100-ton bins were of three- 
compartment type, holding 40 tons of 
stone, 35 tons of sand and 200 bbl. of 
cement. A controlling reason for us- 
ing two bins at each plant was the 
necessity at times of furnishing differ- 
ent mixes for Class A or B concrete 
simultaneously. Sand and stone, dumped 
into undertrack hoppers, were trans- 
ported to stockpiles by an 18-in.. elec- 
trically operated belt conveyor. Or this 
belt convevor could be connected with 
the 20-in. belt conveyor that charged 
the bins. The charging belt also ran 
beneath two 70-ton hoppers into which 
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Location of Bridges and Batching Plants 
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Elevation- Bourne Bridge 


Undertrack connection 
4 for-bulk cement cars 
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2-100 ton bins 


FIG. 3—BATCHING-PLANT LAYOUT, 
typical of the three installations on the 
job. All material comes in by rail. 


stone and sand were transferred by 
crawler-crane buckets from the stock- 
piles. At the bin end of the charging 
belt, a swivel spout ‘directed the aggre- 


FIG. 4—TWO VIEWS of the batching 

plant, whose layout is shown in Fig. 3. 

Left: aggregate-handling conveyors with 

railway car at extreme right and bridge 

superstgucture overhead. Right: cement 

end of: plant with bulk-cement cars on 
left-hand track. 
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gates into the stone or sand compart- 
ments as desired. 

Cement was received in special hop- 
per-bottom railway cars which were 
connected by canvas spouts to twin 
10-in. screw conveyors under the track; 
(with a 60-ton per hour capacity), 
which discharged into a 7x14-in. bucke! 
elevator at one side of the bins. A gate 
-at the top of the elevator permitted dis- 
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charge into the cement compartment of 
either bin. Such large-capacity cement- 
handling facilities were required be- 
cause for each seal pour a total of 21 
cars of cement was required in a period 
of about 32 hours. This is said to con- 
stitute one of the largest single ship- 
ments of bulk cement yet made in the 
eastern part of the country. 

3atching was by weight, stone and 
sand going into the same weighing 
batcher, while a separate batcher was 
provided for the cement. The single- 
hatch trucks were driven under the bins 
and loaded with stone, cement and sand 
in that order. 


Seal concreting 


At the main piers where the large 
seal pours were required a _ platform 
was built at one side of the cofferdam, 
to accommodate four 27-E pavers and 
a dual-drum mixer of the same size. 
Mixed concrete was chuted into the 
hottom-dump buckets of the subcon- 
tractor who built the bases of the main 
piers (Fig. 5). In making the 4,300-yd. 
continuous pours, two 2-yd. buckets and 
two l-yd. buckets were used. For these 
pours seven of the single-batch trucks 
shuttled back. and forth between the 


near-by batching plant and the pavers 


at the pier site. 
This simple procedure in making the 
seal pours, which was used at both 


| Bourne piers and at the South Saga- 
_ tore pier, was not applicable to North 
» Sagamore: where there was no batching 


4 
: 
; 


| plant. 


To have trucked all of the ma- 
terials in dry batches from South Saga- 
more around to pavers at North Saga- 
more would have required too large a 


} number of trucks to meet the require- 


ments of. 133 yd. of concrete per hour 
'r some-32 hours, Therefore, the usual 
procedure was supplemented by setting 


up a central mixing plant at South Saga- 


FIG. 5—BATTERY of five paving mixers 

making the 4,300-cu.yd. continuous pour 

on the seal course of the South Bourne 

main pier. The mixers discharged into 

bottom-dump buckets handled by the four 
derricks and cranes. 


more near the batching plant, where a 
few dry-batch trucks would be adequate 
to serve it, and then to transport mixed 
concrete around to North Sagamore in 
large agitator trucks. Pavers were also 
set up at North Sagamore, and the re- 
‘mainder of the batch trucks brought dry 
materials to them as on the other seal 
pours. 

The central mix plant layout was 
simple but effective. A convenient hill- 
side provided an ideal location for a 
two-level layout. An elevated platform 
of timber was constructed for the charg- 


a mee a 


FIG. 6—CONCRETING the South Bourne main pier. 


ing and mixing floor. On this platform 
two paving mixers were set, so th 


biet 
they could discharge over the edge of the 
platform into the agitator trucks on a 
road at the lower level. A roadway was 
built to the platform level, and over this 
the small trucks from the batching plant 
brought in the dry materials for the 
pavers. On the seal pour for the North 
Sagamore pier five 4-yd. agitator trucks, 
six 4-yd. dry-batch trucks and twelve 
l-yd. dry-batch trucks were used to 
transport concrete and dry materials 
The round trip required about half an 
hour. 


Pier and abutment concreting 


For the work above ground, concret- 
ing demands were less severe, but the 


The two pavers are charged by 


the small. tip-over-body trucks that shuttle between the pier and the batching plant, 
a corner of which shows at the right. 
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handling of forms and reinforcing and 
the separation of operations into groups 
at each pier and abutment site added 
new complications. Mobility of the 
pavers and of crawler cranes provided 
the principal element that contributed 
to the success of this work. Another 
helpful factor was that the reinforcing 
steel in the shafts of the main piers 
(the only ones requiring reinforcement) 
was formed of structural shapes, on the 
recommendation of the contractor. This 
permitted the reinforcing to be set with 
a minimum of difficulty and hazard and 
also offered a substantial support from 
which the forms could, be hung and ad- 
justed. 

Concreting on these piers and abut- 
ments was handled as it was for the 
bases of the main piers. Pavers placed 
near the work were charged from the 
batch trucks and discharged into bottom- 
dump buckets handled into the forms by 
the crawler cranes. The small trucks 
with tip-over bodies proved very ef- 
fective in negotiating steep grades and 
loose-fill roads. For most of the work 
the 95-ft. booms of the cranes were of 
ample length, but on the highest parts 
of the piers and particularly on the 
pylons of the abutments the booms were 
too short when the cranes were at 
ground level. Accordingly, the cranes 


were run up on embankments of earth, 
sometimes of considerable height, while 
the mixer remained at ground level 
(Fig. 1). In one instance, however, the 
height was so great (about 130 ft.) that 
the cranes were supplemented by an ele- 
vator hoist and chutes. 

On the North Sagamore abutment 
concreting was handled as it was for 
the seal pour on the main pier on this 
side of the canal. The agitator trucks 
charged with concrete at the central 
plant at South Sagamore delivered to 
cranes and buckets at the site. 


Administration 


The Cape Cod Canal bridges are be- 
ing built under the supervision of the 
Corps of Engineers, of which Lt.-Col. 
John J. Kingman is Boston district 
engineer. Designs for the highway 
bridges were prepared and construction 
is being supervised by Fay, Spofford & 
Thorndike, consulting engineers, Bos- 
ton. The contractor for the substruc- 
ture work, for which the concreting 
facilities described in this article were 
developed, is the P. J. Carlin Construc- 
tion Co., New York; J. P. Carlin is 
president, Samuel Kent chief engineer, 
Sylvia Bonelli superintendent, M. T. 
Staples resident engineer, and Paul 
Jones expediter. 


Properties of De-Aired Brick 


Revealed by Tests 


Investigations reported to National Paving Brick Association 
indicate greater strength and toughness and less absorption and 
abrasion for de-aired brick compared to ordinary paving brick 


By R. B. Keplinger 


Metropolitan Paving Brick Co., Canton, Ohio 


QUIPMENT for producing de- 
aired brick has been installed 


during the past three years at five 
of the plants of the company with 
which the writer is connected. The 
first strength tests were made in the 
fall of 1932 on brick selected from those 
manufactured by the first de-airing 
extrusion machine installed at the Im- 
perial plant. The averages ran from 
12,446 Ib. per sq.in. and absorption 
of 7.47 per cent for the lighter-burned 
brick, to 19,575 Ib. per sq.in. and 3.66 
per cent absorption for the harder- 
burned brick. These results may be 
fairly compared with brick not de-aired 
from the No. S6 plant, which showed 
an average compressive strength of 
11,686 Ib. per sq.in. and 4.55 per cent 
absorption. Some brick selected from 
the rattled de-aired brick pile at the 
Imperial plant, which was the hardest- 
burned, was broken into halves and the 


fractures examined, to select specimens 
showing the best interior structure and 
texture; these samples gave a compres- 
sive average of 17,823 lb. per sq.in. and 
1.36 per cent absorption. 

Selection was then made of sixteen 
bricks, dried but unburned, and they 
were taken to the Royal plant, set six 
courses from the top in a face-brick 
kiln and burned in a_ smoke-flashed 
face-brick burn for 120 hours, finishing 
the kiln at about 100 deg. F. less 
temperature than is ordinarily required 
for paving brick. Five of these bricks, 
tested compressively, gave an average 
of 23,774 lb. per sq.in. and 2.70 absorp- 
tion, with an individual minimum of 
17,875 lb. per sq.in. and a maximum 
of 26,062 Ib. per sq.in. These tests are 
cited as an indication of a possible 
optimum point in heat treatment, for 
high compressive strength. 

In October, 1934, a series of com- 
pressive and transverse tests was run 
at the engineering experiment station, 
Ohio State University, on de-aired 


- Cores 
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brick from the company’s Cant arg 
Bessemer plants. These brick~ er, 
selected and arranged in three IDs 
light, medium and dark. The & cragg 
crushing strengths ran from 11. 
per sq.in. on a light sample to |7.8\) 
Ib. per sq.in. on the darker and }) dey. 
burned brick, and the transverse st). yy; 
ran from 1,62C ‘0 2,945 Ib. per sq.in T}y 
interesting information to be ga: ered 
from this series of tests wa 
while both the crushing and tran- ery 
strengths increase more or less c 
ently, directly as the hardness of )urp 
it was impossible to correlate the ty 


tests. Quite frequently, a specimen 
showing high compressive | strength 
would show a lower transverse 


vice versa. It should be added that 
these samples in the medium and dark 
ranges were considerably lower in ab- 
sorption than the samples selected jy 
1932, showing average absorptions a: 
low as 0.48 per cent, with an individual 
minimum of 0.23 per cent. This was 
due to higher vacuums obtained 
extrusion and not to greater severity 
in heat treatment. Here again is a 
faint indication that a possible optimun 
vacuum point has been reached and 
passed for these particular properties, 
in certain groups. 

Quite recently, Dr. Reuckel, of th 
brick research bureau, collaborating 
with Mr. Litehiser, head of the Ohiec 
state highway testing laboratory, has 
begun an investigation into the tensile 
and compressive strength of paving 
brick, both de-aired and otherwise, to- 
gether with rattler and other possible 
abrasion tests. A glance over the results 
as tabulated (ENR, Feb. 14, 1935, p. 293) 
indicates that apparently some manu- 
facturers have not standardized de- 
airing operations sufficiently. Second, 
there is apparently no possible correla- 
tion of rattler tests with flexure tests. 
And, finally, not only did the highest 
flexure test, both average and maxi- 
mum, occur on an unde-aired product 
but also this same product, owing t 
some laminated samples, showed a 26.55 
per cent loss when subjected to the stand- 
ard rattler test. 

Three de-aired paving-brick samples, 
ranging from medium to hard-burned, 
tested in the Deval rattler gave an 
average of 3.15 per cent wear and an 
average French coefficient of 12.77. 
from similar samples _ tested 
on the Page impact machine gave an 
average toughness value of 12.33. An- 
other test, using the Deval rattler 
and two samples of de-aired paving 
brick, resulted in an average of 2% 
per cent of wear and 14.45 Frenc! 
coefficient. Standard specifications tor 
granite block require for heavy trathc 
a percentage of wear of not more than 
3.6, a French coefficient of wear not less 
than 11 and toughness not less than 9. 

These tests were made on selected 
bricks and over a very short burning 
range, so that they are far from being 


+ 


representative of a commercial shipment. 
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cloudy weather, 
‘rainy weather and 1.1 per cent during 
"snowy weather. It 
»that 81.4 per cent of the traffic accidents 
soccur when the road surface is dry, 
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Improved Street Lighting 
Reduces Night Accidents 


ount of night-traffic accidents for nine months 
hefore and after installation of better  street- 
ighting system in Evanston, Ill., shows reduction 
n accident frequency following improved lighting 


By Edward W. Preston 


Consulting Traffic Engineer, Chicago, Ill. 


HE CITY of Evanston, IIl., 
offered an excellent opportunity 
for a study of the effect of street 
ighting on night accidents when a new 
treet-lighting system was installed in 
ictober, 1932. The writer made such 
, study under the direction of Earl 
1. Reeder, traffic engineer of the Na- 
tional Safety Council and former traffic 
gineer of Evanston, IIl., and with the 
operation of Franklin M. Kremel, 
vho is director of the accident-preven- 
ion bureau of the Evanston police de- 
partment, 


Night and day accidents 


A comparison of the night and day 
accident experience was made for cor- 
responding periods during the old and 
new lighting systems. The study was 
started Nov. 1, 1932, when all the 
units of the new system were in opera- 
and it was continued for nine 
months. Data were obtained for the 


previous period starting Nov. 1, 1931, 


from the accident report cards. Tables 


H, If and III give the results of this 
‘preliminary study and show the actual 


accident experience and percentage re- 
ductions. Such a comparison makes no 
varying weather and 
road-surface conditions, and the results 


would not necessarily indicate that all 
=the reduction in night accidents was due 
‘to improved street lighting. 


According to recent studies, 83.3 per 
cent of the traffic accidents occur dur- 
ing clear weather, 5.0 per cent during 
10 per cent during 


is also estimated 


15.6 per cent when wet, and 3.0 per cent 
when icy. 


Basis of comparison 


We can compensate to a large extent 
for the varying weather and road- 
surface conditions and can arrive at a 
basis of comparison if we assume that 
the same ratio existing between the day 
and night accidents of the period dur- 


‘ing the old lighting system exists also 


between day and night accidents of the 


» period during the new lighting system. 


Let this basis of comparison be called 


the anticipated number of night acci- 


dents. The actual number of night 
accidents occurring under the new 
lighting system is compared with this 
anticipated number of night accidents 
in order to get the percentage reduc- 
tion occasioned by the improved street 
lights. 

During the investigation I calculated 
monthly reductions. Table IV is a 
summary of these monthly reductions 


TABLE I--RECORD OF ACCIDENTS RESULT- 
ING IN PERSONAL INJURY AND DEATH AT 
EVANSTON, ILL 
November 1931 Through July, 1932 (Old Lighting 


System) 
November 1932 Through July, 1933 (New Lighting 
System) 
—Old System New System— 
Day Night Day Night 
Accid'ts Accid'ts Accid’ts Accid'ts 
Nov.. ‘ 20 16 12 
Dec : 27 16 
Jan. 
Feb.. 
March 
April 
May. 
June 
July 
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120 

TN ix ncten's wees ans wae 
Per cent of total 52 48. 60 
Per cent reduction of total accidents resulting 

in personal injury or death for the period of 

the new lighting system over the old 7. 
Per cent increas in day accidents i 6 
Per cent reduction in night accidents.. - 


. 200 


TABLE II—RECORD OF ACCIDENTS RESULT- 
ING IN PROPERTY DAMAGE AT EVANSTON, 
ILL. 


November 1931 Through July, 1932 (Old Lighting 
System) 
November 1932 Through July, 1933 (New Lighting 
System) 
—Old System— 
Day Night 
Accid'ts Accid'ts 


—New System— 
Day Night 
Accid’ts Accid’ts 


i ass oat : 
cent of total...62.5.....37.5 .65.8 
oo cent reduction of the total accidents re- 
sulting in property damage for Saawae of 
the new lighting system over the old....... 
Per cent reduction of day accidents.......... 
Per cent reduction of night accidents 
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for the nine-month period. In_ this 
table “Before” and “Aiter” refer to the 
periods before and after the installation 
of the new - street-lighting system 
Since the accidents resulting in death 
were too few to be significant, they are 
listed with those resulting in personal 
injury. During the period of the old 
lighting system there were seven fatal 
ities, four of which resulted from night 
accidents. After the installati 
new lighting system there 
fatalities, two of which 
night accidents. It is to be understood 
that the figures in the tables indicate 
the number of accidents and not the 
number of persons injured or killed; 
for example, 80 in Table IV means the 
number of traffic accidents that 
in personal injury or death. 
For the “after” period there was an 
increase of 6.2 per 


mn of the 
vere three 


resulted from 


resulted 


cent in dav acci 
dents and a decrease of 27.9 in night 
accidents resulting in personal injury 
or death (the deaths were so few that 
they were insignificant) over the “be- 
fore” period. There was a 3.85 per 
cent decrease in day accidents and a 
12.9 per cent decrease in night accidents 
resulting in property damage over the 
“before” period. For total accidents 
there were a 1.59 per cent decrease in 
day and a 16.9 per cent decrease in 
night accidents. These results 
very definitely that improved street 
lighting reduced night-traftic accidents 
in Evanston. 


show 


Ratio of accident decrease 


It is a well-known fact that night 
accidents decrease as the per-capita cost 
of street lighting increases, and con- 
versely. With the installation of the 
new lighting system, Evanston’s per- 
capita cost of lighting increased from 


TABLE III—RECORD OF TOTAL ACCIDENTS 
AT EVANSTON, ILL. 


November 1931 Through July, 1932 (Old Lighting 
System) 
November 1932 Through July, 1933 (New Lighting 
System) 
Old System—. 
Day Night 
Accid'ts Accid'ts 


— New System— 
Day Night 
Accid'ts Accid'ts 

Nov 
Dec... 
Jan. 
Feb.. 
March 
April 
May. 
June. 
July 
503 495 
Total ; Dies nkacaeee 
Per cent of total...60 ; 6.53. 
Per cent reduction of total accidents for the 
period of the new lighting system over the 
old : ; 
Per cent reduction of day accidents. 
Per cent reduction of night accidents. 


TABLE IV—ACCIDENT EXPERIENCE UNDER THE OLD AND NEW LIGHTING SYSTEMS 
EVANSTON, ILL. 


November 1931 Through July, 1932 (Old System) 
November 1932 Through July, 1933 (New System) 


Day Accidents in 
ore 


Accidents resulting in personal injury and death £8 


Accidents resulting in property damage 


Total accidents 503 


Note: the letter “I'’ means an increase. 


Night Accidents 
Antici- 


pated in 
After PerCent Before After After Per Cent 


120 6.20 I 104 i 80 27.9 
375 3.85 233 224 195 12.9 


45—Oi«*2:«CS9 337 331s siG 


Reduction —Reduction— 
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$0.93 to $1.46. Unfortunately I was 
unable to obtain the initial costs of the 
old and new systems; but Table V, 
which I compiled from information 
supplied by Charles Bartlett, mayor of 
Evanston, will give the reader some 
conception of the comparative costs of 
the old and new lighting systems. 

No city can afford to reduce street- 
lighting expenditures. The result of 


TABLE V—COMPARATIVE COSTS OF EVANS- 
TON’S OLD AND NEW LIGHTING SYSTEMS 
Old New 
Energy (street lights) ... $46,397.52 $52,254.23 
Energy (stop and go lights).. 3,000.00 3,000 . 00 
Lamp renewal and supplies.. Note 27,902.02 
Auto equip. and maint... . 9,100.00 9,100.00 
Total 58,497.52 92,256.45 
Cost per capita............ 0.93 1.46 


Note: This figure was not supplied. 


such economy is invariably an increase 
in night-accident experience. Although 


Torsion Testing Machine 


of 750,000-In.-Lb. 


By Bruce Johnston 


Instructor in Civil Engineering. 
Columbia University 


URING the past year a torsion- 

testing machine of 750,000-in.-lb. 
capacity was built at the Fritz Engi- 
neering Laboratory of Lehigh Univer- 
sity, to test the torsional strength of 
heavy I-beam and column sections. 
This torsion rig was used fer tests of 
beams with either fixed or free ends 
and of lengths varying from 14 to 6 ft. 
The set-up was for 6-ft. lengths. 

The manner of operation of the ap- 
paratus is illustrated below. The wire 
rope that applied torque to the sheaves 
and test beams attached, as 
shown, to two These _ I- 
beams crossed at the center and carried 
the load in the wire ropes to the head 
of a standard four-screw testing ma- 
chine of 300,000-in.-lb. capacity. When 
the moving head of the machine was 
lowered, the two sheaves were caused 
to rotate in opposite directions, and the 
total load in the two cables (less the 
dead weight of the apparatus) was 
measured on the balance beam in the 
usual manner. The torsional load on 


Was 
I-beams. 


Capacity 


the test beam was equal to the tensile 
load in one cable multiplied by the dis- 
tance between cable centers, neglecting 
friction and bending of the cable, which 
were relatively small compared with the 
loads used. The cables were stressed up 
to about half their breaking strength. 
For tests of light beams the load was 
applied by means of 3-in. wire ropes that 
gave a capacity of about 300,000 in.-lb. 
The lighter cable was better for these 
tests because of its greater flexibility 
and ease of handling. For the tests of 
heavier sections, a l-in.-diameter wire 
rope was used, giving the machine its 


maximum capacity of about 750,000 
in.-lb. 
The sheaves were turned out of a 


2-in. steel plate and were grooved to 
seat a 1 in. cable. The diameter of the 
sheaves at the root of the groove was 
17 in. Through one of the sheave diam- 
eters a 14-in. hole was bored, and at the 
outer ends this hole was cut away on 
one side to meet the cable seat. This 
construction allowed the wire rope to 
pass continuously halfway around, 


TORSION-TESTING RIG, showing side 
and end views of the loading and twisting 
apparatus. 
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80 per cent of the traffic is in 

time, nearly 50 per cent of 

traffic accidents occur during | 
of darkness. 

Wtih automobile accidents i 
at an alarming rate throughout | 
try, there should be increased 
decreased budgets for street-lig! 
penditures and accident prev: 
the Evanston studies clearly ind 


through and then back around ¢ 
half of the sheave, thus giving 

of action on the center line of th: 
Two cable clamps, attached as 
prevented slippage of the rope 
the setting up of the apparatu 
sheaves were welded to 2-in. rect 
plates, tapped to receive bolts 

through the end plates of the test 

The loading beams (15-in., &2.- 
I's) were 8 ft. long and were su); 
at the center on a 2-in.-diamete: 
rocker bearing. The flanges were 
at each end on either side of t! 
to allow passage of the connecting )! 
These plates were bored to rece’ 
cable-socket pins. The cable soc! 
were made by bending a 1]}-in. squ 
reinforcing bar and then welding on - 
plates. These sockets took a total | 
of 40,000 Ib. in the cable. 

The torsion machine operated 
satisfactorily. During tests the a; 
ratus was in such a state of balanc: 
the loading beams could easily be 
on their center roller bearing aite: 
heavy torsional load had been apy)! 
to the test specimen. 

The loading beams, sheaves and ca! 
sockets were built in the Fritz Engineer- 
ing Laboratory, which is under te & 
supervision of Inge Lyse. With th: 
ception of the cables, the material 
the machine was supplied through | FE 
cooperation of the McClintic-Mars! 
Corp., Bethlehem, Pa. 
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Construction’s Stake 
in New Deal Activities 


Aside from normal public work financed by the PWA, the development of PWA 
theories relating to resource conservation, land use, decentralization of popula- 
tion and housing, all have an important bearing on the construction industry 


OTHING ELSE in the New 
Deal’s ambitious program of eco- 


nomic and social reformation is 
conceived on a grander scale than the 
plans to conserve and reconstruct the 
country’s natural resources for the con- 
tinuing benefit of the people. Con- 
sidered in their bewildering entirety, the 
methods of broaching this huge under- 
taking still are tentative. Their im- 
mediate effect, in addition to creating 
employment to make up for the stagna- 
tion of private enterprise, was to pro- 
vide more liberal support for regular 
and newly created agencies which staked 
out small fields of activity within the 
bounds of a distended budget. 

Many of these activities generically 
are related to public works. Control 
of soil erosion, reclamation of sub- 
marginal land and reforestation, all of 
which operate to conserve watershed 
assets, are primary measures that pre- 
pare for subsequent engineering opera- 
tions in flood control, power, water 
supply or navigation. Obviously, the 
primary activities can be extended in- 
definitely. They furnish, consequently, 
a broad field of employment. 


CCC Is Labor Pool 


An elementary conservation activity 
that may be greatly expanded in the 
coming work-relief program was organ- 
ized in April, 1933, as the Civilian Con- 
servation Corps. Approximately 360,000 
men from 18 to 25 years old, previously 
on relief rolls, plus a few World War 
veterans and Indians, are quartered in 
1728 camps located throughout the 
country and employed in improving 
federal, state and adjoining private 
lands under .supervision of the Forest 


Service, Soil Erosion Service, National - 


Park Service, Bureau of Reclamation, 
Bureau of Animal Husbandry, Bureau 
of Tfidian Affairs, Biological Survey 
and other government agencies. The 
men receive shelter and subsistence 
plus a base pay of $30 a month, most 
of which is allotted to their families. 
Approximately $575,000,000 had been 
spent to Jan. 1, 1935, from funds 
supplied by PWA, the drought-relief 
appropriations and other funds. Under 
its present authorization the CCC would 
expire March 31, but the President has 
announced his intention to extend it 
beyond that date. Funds for that.pur- 
pose will be allotted from the proposed 


$4,000,000,000 work-relief fund. Super 
vision of the CCC is by the Emergency 
Conservation Work (ECW), the War 
Department and the various bureaus 
noted above. 


Surveying and mapping 


Surveys to supply basic engineering 
data have been considerably expanded 
under the emergency program, and their 
importance is stressed in the report of 
the National Resources Board, which 
recommends a $117,000,000 program to 
complete the topographic map of the 
United States in ten years. Additional 
stream gaging, soil surveys and other 
basic work also are recommended by 
the board. 

The Coast & Geodetic Survey opera- 
tions were considerably expanded by 
emergency allotments. In addition to 
the regular appropriation of $2,152,000 
for the current fiscal year (July, 1934 


HE three main work units of 

the recovery program, which 
supply either funds or labor for a 
major part of the activities of other 
units, are: 

1. PWA— Makes loans to public 
and semi-public agencies mainly for 
contract work of the heavy con- 
struction type; is the principal 
source of allotments for work activi- 
ties of other federal agencies. 

2. FERA—Makes grants to states 
for relief activities, a growing share 
being used for work relief, mainly 
‘of the hand-labor and force-account 
type but including some work in 
nearly all classes of construction. 
Under the CWA, grants were ex- 
tended also to federal agencies for 
special work projects, but this 
method was abandoned in favor of 
the decentralized set-up with broad 
powers given to the state adminis- 
trators. 

3. ECW (CCC) — Employs young 
men in camps mainly on reforesta- 
tion, erosion control and related 
activities, but enters some construc- 
tion activities with close relationship 
to other federal agencies (Army, 
Forest Service and Park Service). 


—June, 1935), the PWA _ allotted 
$7,390,000, of which $2,839,000 w 
spent in the past fiscal vear, and the 
rest is to be expended by June 30, 1935 
Che original Public Works Administra 
tion program was laid out for 1,800 men 
but was stepped up to 2,400 this wi 
The PWA work has been about equally 
divided between: (1) interior control 
surveys, aimed at covering the entire 
country with triangulation networks 
and precise-level lines at 


?5-mile 


spacing, and (2) surveys to modernize 
coastal charts, largely on the inland 
waterway system along the Atlantic and 
Gulf coast. An additional $40,000 was 
allotted by PWA for earthquake studies 
in California. 

In conjunction with the Civil Works 
\dministration program a year ago the 
PWA allotted $563,000 to the Coast & 
Geodetic Survey for supervision; 
10,200 men were employed in 48 states 
on secondary leveling and traverses at 
the height of the program. Instruments 
were assembled from local sources. 
After the CWA work was transferred 
to state ERA (Emergency Relief Ad- 
ministration) supervision, employment 
fell to 2,000, but it has risen to 2,900 in 
23 states. Of the present force, 70 
per cent have college training, mostly in 
engineering. 

The Topographic Branch of the 
Geological Survey had funds totaling 
$1,735,000 for the fiscal year 1934 and 
$1,860,000 for 1935, including regular 
appropriations, PWA, state cooperative 
funds, etc. The branch’s usual budget 
runs about $1,250,000 per vear. Regular 
topographic surveys were continued it 
48 states. CWA work was undertaken 
in a few states, mostly planimetric 
mapping, in some cases by air photo- 
graphy. 

The Water Resources Branch of the 
Geological Survey had $1,500,000 from 
all sources for the current fiscal year, 
about the same as the year previous. 
Cooperative stream-gaging work has 
continued with the states. PWA funds 
were used in repairs and improvements 
to gaging stations. Groundwater and 
quality of water studies were continued. 
CWA work was relatively minor— 
mostly statistical. 

The Weather Bureau, under a PWA 
allotment of $150,000, made repairs 
and relocations of its river gages, 
established for flood work, and co- 
ordinated this activity with the stations 











REEDSVILLE, W. VA., subsistence-homestead project, much criticized for lack of 
coordination in the construction of its houses. 


of the Water Resources Branch. Work 
of the Topographic Branch included 
mapping on a number of rivers, pro- 
viding data for streamflow studies. 


Forest Service 


Protection and development of federal 
forest properties provide a huge work 
reservoir that constitutes one of the 
principal phases of the President’s new 
work-relief program just as it has 
occupied the front rank of previous 
emergency work programs. Projected 
for years ahead, the planned work of the 
Forest Service afforded a broad founda- 
tion for immediate employment when 
funds were made‘available by the Public 
Works Administration, Civil Works 
Administration, Emergency Conserva- 
tion Work (Civilian Conservative 
Corps), and the Federal Emergency 
Relief Administration. The national 
forests furnished more than 26,000,000 
man-days of work during a_ twelve- 
month period in 1933-34, and present 
plans indicate the need for 20,000,000 
man-days of work annually for years 
to come. In addition, the Forest Service 
planned and _ supervised numerous 
projects on state-owned or managed 
forest lands, private forest lands and 
private lands on which erosion-control 
work was authorized by the Emergency 
Conservation Work Act. The Forest 


Service has directed 80 per cent of all 
work done by the CCC. 

In addition to its regular appropria- 
tion of $18,800,000, which includes $11,- 
500,000 for forest roads and trails for 
the current fiscal year, the Forest 
Service has exhausted allotments by 
PWA totaling $41,000,000, of which 
$15,000,000 was expended on construc- 
tion and maintenance of forest high- 
ways, $10,000,000 on forest roads and 
trails and approximately $16,000,000 on 
forest improvements, such as tree plant- 
ing. An allotment of $20,000,000 from 
CCC funds was applied to the acquisi- 
tion of forest lands. During the fiscal 
year ended June 31, 1934, 4,206,000 
acres were approved for purchase at a 
cost of $10,007,000, and in addition 
title was taken to 574,000 acres costing 
$1,310,000. The progress made in one 
year in land acquisition closely ap- 
proaches the total of the entire preced- 
ing 22 years in which the program has 
been carried on! The United States 
now owns or is in process of acquiring 
12,068,000 acres; but this, according to 
the Forest Service, is slightly less than 
one-half the area within established 
purchase units that should be federally 
owned. 


Girdling the Great Plains 


A spectacular feature of the Forest 
Service program is the forest shelter 
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belt, a zone 100 miles wide bisecti: 

the Great Plains from Canada to t! 
Texas Panhandle. This is a grandio 

attempt to protect the relatively treek 

Middle West from searing winds. A 
announced by the President, the proje: 
was estimated to cost $75,000,000 ov. 
a 10-year period, $15,000,000 bei: 

authorized initially ; but the Comptrolle: 
General ruled that a project of such 

permanent character would have to | 
authorized by Congress. The projec: 
therefore, was initiated this year wit 
$1,000,000, which the Comptroller-Ge: 
eral fixed as the limit for experimenta 
work. 

No provision is made for the tree he 
in the regular budget of $16,952,00' 
for 1935-36, which the Forest Servic 
submitted to Congress; but $3,500,000) 
is recommended in its emergency wor! 
budget to be covered out of the work 
relief appropriation. With the limited 
supply of nursery stock available, 150 
miles of shelter belt can be planted next 
spring, an average of 25 miles in each 
state. 

The ‘Shelter Belt, so-called, is not 
projected as one continuously forested 
area but merely as an area in which 
thousands of tree belts will be planted. 
In order to distribute the benefits of 
tree planting equitably, a standard has 
been adopted that provides for one mile 
of shelter belt in every square mile of 
land. Exact location and final distribu- 
tion of these belts will have to be de- 
cided in accordance with wind direc- 
tion, topography, improvements, and 
other conditions as they exist on the 
ground. Strips of land 10 rods wide 
and of undetermined length will be 
acquired by the government ,fenced 
and planted. In accordance with the 
standard adopted, these will occupy 20 
acres in each section of 640 acres. 


Control of soil erosion 


Control of soil erosion, long preached 
by conservationists but never before at- 


AT RED HOUSE, Putnam County, 
W. Va., the FERA has its most preten- 
tious project, 153 houses of cinder block 
and frame construction. Homesteads on 
the FERA project run from 20 to 40 acres, 
with houses grouped in communities. 
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tempted on a wide scale, has become one 
of the main pillars of the natural re- 
sources program, for the dual purpose 
of conserving the soil for farm and 
forest uses and of preventing the silting 
of streams and reservoirs. An _ initial 
allotment of $5,000,000, later increased 
to $20,000,000, was first given by PWA 
to the Bureau of Agricultural Engineer- 
ing and then was withdrawn in order 
to set up the Soil Erosion Service of 
the Department of Interior in October, 
1933. 

The Soil Erosion Service employs a 
variety of control methods to fit local 
conditions. Serious gullying is checked 
by dams and ditches. Land which has 
become non-tillable may be planted 
with trees or grasses. Sheet erosion on 
tillable land may be checked by terracing 
or by agricultural methods such as con- 
tour cultivation, strip cropping, and the 
planting of cover crops. The program 
is one both of construction and educa- 
tion. 

Some 40 projects have been an- 
nounced, covering 28,000,000 acres in 
more than 30 states. As of the end of 
the year, $12,827,000 had been allotted 
to projects: $910,000 was tentatively 
earmarked for proposed projects, and 
the remaining $6,263,000 was in reserve. 

An additional project covering 11,- 
500,000 acres, exclusive of national 
forests, in the watershed of the Rio 
Grande in New Mexico, has been given 
an initial allotment of $200,000. Pro- 
tection of public investments in the 
Elephant Butte and Middle Rio Grande 
Conservancy projects is foreseen. The 
original estimate of the life of Elephant 
Butte Reservoir was 233 years, but this 
has been reduced to 100 years by silting, 
produced by erosion. 

In order to train technical men for 
its work, the Soil Erosion Service is 
giving special courses to more than 
1,000 young college men who work on 
projects at PWA wage rates and attend 
classes on their own time. 

A study of reservoir’ silting by the 
Erosion Service shows that in the 
Southeast the smaller reservoirs more 
than a few decades old have been filled, 
that larger ones are filling at the rate 
of 60 acre-ft. per 100 square miles of 
drainage area per year; and that silting 


MANY MILES OF PARK ROADS have been repaired or built for the National Park 
Service by CCC men. This road maintenance is in the Grand Canyon National Park 


is accelerated in areas not protected by 
vegetal cover. 


Retirement of submarginal land 


Purchase by the federal government 
of submarginal farm land and its retire 
ment from cultivation is a_ widely 
publicized feature of the Administra- 
tion’s rural rehabilitation program. The 
location and extent of actual operations 
have been concealed in order to dis- 
courage land speculation, but the total 
involved to date is only $25,000,000 
allotted by Congress in appropriating 
public-works funds. This fund has 
been entirely exhausted. 


Tennessee Valley Authority 


Combining all objectives of the Presi- 
dent’s program on natural resources 
with economic and social rehabilitation 
in one area and under one agency, TVA 
was organized in the summer of 1933 
and is now in action on a broad front. 
Of $75,000,000 allotted to date, $24.- 
000,000 has been spent for materials 
and $11,000,000 for wages. Of 13,000 
persons now on the payroll, 10,000 are 
employed on construction, mainly on 
three dams. 


rhe original plan was to build only 
the $34,000,000 Norris Dam _ on 
Clinch River near Knoxville for 
and supplemental power, 
with the big plant at Muscle 
Local pressure, forced 
building also of Wheeler Dam, 
above Muscle Shoals, to cost $25,- 
000,000. In November, 1934, a third 
dam was authorized at Pickwick Land- 
ing, to cost $22,000,000, and preliminary 
work has started. Erection of a 
$2,500,000 transmission line from Norris 
to the Shoals is well under way. Norris 
and Wheeler dams are at present 
scheduled for completion in the latter 
part of 1936. 

Meanwhile TVA is seeking a market 
for the power it already has at Muscle 
Shoals and is now supplying adjacent 
areas in Tennessee, northeast Mis- 
sissippi and northwest Alabama; 200 
miles of rural lines have built, 
principally in Tupelo County, Miss. 
The Electric Home & Farm Authority, 
a subsidiary, is helping to finance house- 
hold appliance sales, to build the power 
load. Forty private manufacturers are 
cooperating in the manufacture, of 
special types of refrigerators, 


heaters, ranges and farm 
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SMALL TIMBER DAMS are used by the Soil Erosion @ervice to check the develop- 
ment of gullies. View taken on Piedmont project, Greenville County, S. C. 


Several private utility companies also 
are cooperating. 

Soil-erosion control is being carried 
on in conjunction with CCC. There 
are now 30 camps, totaling 6,400 men, 
located in the valley, and terracing 
clubs are being formed among farmers 
who combine locally to buy a tractor 
for common erosion-control work. Ex- 
tensive reforestation is under way; 
5,000,000 black locusts are to be planted 
this spring. Efforts are being made to 
improve tree types, raise nuts, restore 
the chestnut by importing Asiatic 
trees, etc. 

Tied into the agricultural phase is 
fertilizer production at Muscle Shoals. 
Plants have been built for production 
of phosphoric acid made from rock 
mined on property leased by TVA. 

Topographic maps of the valley area 
are being made by the Geological 
Survey. Navigation is spoken of as a 
coming phase, both to extend the valley 
economy and to serve as a constitutional 
basis for other activities, which have 
been challenged in the courts. 


National Park Service 


The work of the National Park 
Service has been extended to include 
maintenance and construction work on 
most of the parks and buildings in 
Washington, formerly under special 
boards; also certain federal buildings 
outside of Washington, the military 
parks, monuments and some military 
cemeteries formerly under the War De- 
partment. PWA _ allotments include 
$24,417,000 for roads and trails and 
$9,235,000 for physical improvements. 
More than $17,000,000 has been spent, 
and most of the balance obligated. In 
addition, there was a $5,000,000 ap- 
propriation for roads and trails for the 
current fiscal year. 

Building work in Washington has in- 
cluded remodeling the President’s execu- 
tive offices ($325,000) and air-condi- 
tioning the White House ($135,000). 








The White House work was done under 
allotments additional to the above. Air- 
conditioning the Interior Building is 
costing $1,200,000. Approximately 
$750,000 has been spent on miscella- 
neous building work in Washington. 
The Park Service also handled the 
paving of Constitution Avenue, one of 
the new main thoroughfares of the 
capital, built five bridges in Rock Creek 
Park and made repairs to the Washing- 
ton Monument. 

Work on national parks and monu- 
ments and military parks included the 
building of new administration build- 
ings, sewer systems, etc. Principal 
highway work included 70 miles in the 
Shenandoah National Park and adjacent 
areas, now completed or under way, 
and projects in the Great Smoky Na- 
tional Park. Upwards of $6,000,000 
was allotted for the Shenandoah Park- 
way. Extensive CCC work is being car- 
ried out in the parks. Under CWA, a 
survey was made of 500 historic build- 
ings. Jobless architects were retained 
to make plans and drawings. 


Indian Service 


The Indian Service has done exten- 
sive work in reforestation, in coopera- 
tion with CCC, and has built roads, 
hospitals and other works on reserva- 
tions throughout the country. Total 
allocations were $19,264,000 from PWA, 
$19,875,000 from ECW, and $1,922,000 
from CWA. During the fiscal year 
ended June 30, 1934, $6,600,000 of the 
PWA money, $9,574,000, of the ECW, 
and virtually all the CWA money was 
expended. Estimates for the current 
fiscal year contemplate an expenditure 
of $9,196,000 from PWA and $10,- 
293,000 from ECW funds. $2,500,000 
of the PWA money is reserved for use 
at the discretion of the President. Em- 
ployment through the 1935 fiscal year 
is estimated at 4,365 men on PWA 
projects and 11,000 on ECW. It is 
almost entirely force account, Indian 
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labor being used under white su 
vision. 


Housing 


Housing might almost be defined 
an obsession of the New Dealers wh 
so far as construction is concerned, 
largely spent itself in dispersion of eff 

In low-cost housing the P\ 
floundered around for months bet 
discarding the limited-dividend c 
poration as the means to that end a 
engaging directly in construction. P 
ticipation of private capital was m 
practically impossible by the terms | 
down by PWA, coupling low-c 
housing with slum clearance in alm 
every instance and then trying 
reconcile the cost to rentals within 1 
reach of the incomes of slum dwelle: 
Recently the Federal Housing A 
ministration has set up more liber! 
procedure for utilizing private capit 
and the first project (at Meadville, Pa 
has been approved. 

Homestead settlement of needy from 
industrial areas under the Subsisten 
Homesteads Division of the Depart- 
ment of the Interior, and similar aid 
the rural needy under FERA, hay 
reached the construction stage on 
number of projects. 

The division has approved 62 
projects, including 6,600 homesteads, 
and has announced 43 of these, to in- 
clude 5,000 homesteads. Construction 
has started or contracts will soon be 
let for 23 projects embracing 1,100 
homesteads. No projects are completed. 
Approximately 170 houses are finished: 
300 more are scheduled for completion 
about March 1; and an additional 300 
are under construction. Some 50,000 
acres of land have been purchased, at a 
total outlay of about $1,150,000. The 
average homestead runs about 15 acres. 
Those in rural districts are larger, while 
those near cities run as low as one 
acre per house. 

The original policy was coupled with 
decentralization of industry, but, as this 
proved to be impracticable, most projects 
have been located close to industrial 
centers, from which the homestead 
settlers are drawn. The division has 
only two distinctly rural projects, as it 
soon became apparent that it was futile 
to expect industry to come where the 
projects are located. 

The average cost per homestead is 
claimed to be about $3,000, including 
house, outbuildings, land, public ‘utik- 
ties and often feed, fertilizer, seeds and 
animals for the first year’s operation. 
Settlers pay for the homesteads over 
30 years at 3 per cent. Monthly pay- 
ments average $4.22 per $1,000. Only 
100 are settled in houses thus far, and 
100 more are living on homesteads while 
working on houses. Some projects are 
handled by contract labor, others by 
force account. 


Considerable criticism has been 


leveled at the project in Reedsville, W. 
Va. In this development prefabricated 
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ASPHALTED SAND BAGS being assembled to form a spillway for erosion control 
in Graham County, Ariz. 


houses were brought in; cellars were 
added as an afterthought, and_ re- 
modeling was done at a high unit cost. 

Under the Rural Rehabilitation and 
Stranded Populations Division of 
FERA, three closely similar projects 
are being #uilt by force-account labor 
from relief rolls, mostly prospective 
settlers, under the immediate charge of 
state directors of relief. Numerous 
projects still are in preliminary stages. 

Homestead projects of the FERA are 
set up on a self-liquidating basis. Of 
the three projects, 100 homesteads are 
completed and occupied at Woodlake, 
Tex. In Mississippi County, Ark., 139 
out of 700 houses are finished. The 
houses @fe of wood, mostly produced 
by portable sawmills from timber cut 
on the colony land. Mass production 
methods are used for cutting the fram- 
ing and trim, but the architectural 
style is varied. The third project is at 
Red House, W. Va., with 153 houses 
finished. Buildings are of cinder block. 

Costs per house run from $1,000 on 
the southern jobs to $2,300 at Red 
House. Homesteads run 20 to 40 
acres, the houses being grouped in a 
community center rather than scattered 
as in the Subsistence Homesteads Divi- 
sion projects. Efforts made to attract 
industries to the FERA projects are 
meeting with success, according to 
Harry Hopkins, FERA administrator. 

TVA has completed its “model town” 
at Norris, Tenn., with 351 houses 
iccupied by employees. Costs per house 
run from $1,200 to $6,000, and rentals 
range from $19 to $40 per month. None 
f the houses is for sale. The adjacent 
construction camp for Norris Dam 
ultimately will be an industrial center, 
.ccording to present plans. Ceramic 
industries are planned, with kilns heated 
by electricity. Demonstration farms, 
farm cooperatives, parks and forest re- 
serves tie into the Norris development. 
TVA. has no subsistence projects, but 


community garden plots are provided at 
Norris. 


Modernization and construction 


The National Housing Act, approved 
June 27, 1934, is significant, apart from 
the particular functions assigned to the 
Federal Housing Administration, as 
representing an attempt by the adminis- 
tration to bring private capital to the 
support of a New Deal enterprise. 
FHA’s activities embrace a short-term 
program of modernization and repair 
and a long-term program of home 
financing. Modernization loans made 
to date by 4,158 banks and other in- 
stitutions number 84,757 for a total of 
$35,650,000, as of Jan. 24, 1935. FHA’s 
contract with the lending institutions 
indemnifies them for all losses up to 20 
per cent of the total amount of loans 
made on the terms specified by FHA. 

Revival of residential construction is 
the ultimate objective of FHA’s mutual 
mortgage insurance system, under which 
loans up to 80 per cent of appraised 
value, which may not exceed $20,000 
of old or new property, are insured if 
terms, plans and specifications conform 
to FHA standards. The basic rate of 
interest is 5 per cent, and the period 
of amortization may extend to twenty 
years. 

FHA’s first objective is to rehabilitate 
a large portion of the $21,000,000,000 
of existing home mortgage debt. As 
and when this is accomplished, FHA’s 
standardized procedure for home- 
mortgage lending is expected to stimu- 
late the latent demand for new houses. 


Refinancing distress mortgages 


The Federal Home Loan Bank Board 
was created July 22, 1932, to establish 
a permanent system of twelve home 
loan banks with a present share capital 
of $125,000,000 advanced by the govern- 
ment and $22,000,000 subscribed by 


3,127 building and loan associations, in- 


surance companies and savings banks. 
To such member home-financing in 
stitutions the FHLBB has authorized 
5,614 loans totaling $145,000,000. Cash 
actually advanced totals $135,000,000, 
and repayments $51,000,000. FHLBB 
has contributed $16,000,000 on a $3 for 
$1 basis in establishing 671 federal 
savings and loan associations, with 
aggregate resources of $145,000,000. 
Under ‘litle IV of the National Housing 
Act, FHLBB also supervises the in- 
suring of share accounts in _ home- 
financing institutions up to $5,000 for 
any individual account. As of Jan. 14, 
471 institutions with resources of $120,- 
000,000 had been insured. 

Because provisions of the Federal 
Home Loan Bank Act providing for 
direct loans to distressed home owners 
proved unworkable, the Home Owners 
Loan Corp. was organized June 16, 
1933. With a share capital of $200,- 
000,000 subscribed by the U. S. Treas- 
ury, HOLC is authorized to issue 
$3,000,000,000 of bonds. Of this amount, 
$2,400,000,000 has been exchanged for 
mortgages on 750,000 homes. The $3,- 
000,000,000 bond limit will be raised by 
Congress to $4,000,000,000 or more to 
cover 350,000 to 400,000 of pending ap- 
plications in excess of the HOLC’s 
present resources and probably to take 
care of new business, which was sus- 
pended Nov. 13, 1934. The original 
issue of HOLC bonds cotaled $633,- 
000,000; interest (4 per cent) but not 
principal was guaranteed by the gov- 
ernment. Later, $1,096,000,000 of 3 
per cent bonds and $1,271,000,000 of 
27 per cent bonds was issued, both fully 
guaranteed as to principal and interest. 
HOLC has loaned $45,000,000 for home 
repair and reconditioning and $144,- 
720,000 for payment of delinquent taxes 
on refinanced property. 


Miscellaneous 


Allotments from the PWA _ have 
stimulated a wide range of engineering 
activities among agencies of the gov- 
ernment which are not here reported in 
detail because they are not new phases 
of the conservation, land-use and 
housing program that has been dis- 
cussed. The wide influence of PWA 
along engineering lines is shown by the 
fact that PWA itself employs some 
2,000 engineers, while other federal 
agencies are employing 5,000 engineers 
under PWA funds. 

Normal public activities that have 
been notably expanded by PWA allot- 
ments include highway work under the 
Bureau of Public Roads; reclamation 
projects, with power, water supply and 
other features appended under the 
Bureau of Reclamation; river and 
harbor work of the Corps of Engineers; 
public buildings under the Procure- 
ment Division of the Treasury; and a 
large shipbuilding program under the 
Navy Department. 
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Geodetic Control Net Aided 


by PWA-Financed Work 


Work during seven months of 1934 added 63,000 
miles of leveling and 13,700 miles of tri- 
angulation arcs to the country’s control system 


By W. Bowie 
Chief. Division of Geodesy, 
U. 8S. Coast and Geodetic Survey 


URING the last seven months of 
D 1934 survey work under the direc- 

tion of the U. S. Coast and Geo- 
detic Survey, made possible by PWA 
financing, added about 63,000 miles of 
leveling and 13,700 miles of arcs of tri- 
angulation to the existing national con- 
trol net. These additions to the coun- 
try’s control system, being extended by 
the U. S. C. & G. S., are particularly 
significant because these figures repre- 
sent increases of 54 per cent and 28 per 
cent, respectively, over the amount of 
work that had been done previous to 
May 1, 1934. The funds made available 
for this work by the PWA resulted from 
a study of Administrator Ickes and the 
subsequent conclusion that the work to 
be done would be of lasting benefit to the 
nation. 

The Coast and Geodetic Survey has 
for many years been following a plan of 
making networks of lines of levels and 
arcs of triangulation over the country 
with the spacing of the lines and arcs at 
intervals of about 25 miles. These are 
the fundamental nets. They correspond 
to the principal beams and columns in 
the steel framework of an office build- 
ing. Much more work will be needed 
to furnish all the additional data to be 
used as control for topographic mapping 
and as starting points for surveys con- 
nected with engineering projects and 
cadastral work, but it is considered es- 
sential that the principal framework 
should be rushed through to rapid con- 
clusion. 


Accuracy of work 


In the nets, work of the first order in 
accuracy is spaced at intervals of 100 
miles. Intermediate areas are covered 
with the lines of levels and ares of tri- 
angulation of the second order. The 
second-order work is not weak in ac- 
curacy, as its designation might indicate. 
A line of second-order levels is a line 
run in only one direction but with the 
same instruments and by the same 
methods as are employed in the first- 
order leveling where the line is run in 
both directions. 

For the triangulation also, the second- 
order work is done with the same instru- 
ments and by the same general methods 
as are used in the first-order triangula- 
tion. The only difference is that on a 


second-order arc the closing errors of 
the triangles may be slightly larger. 
Single triangles are satisfactory on 
second-order work, while on first-order 
triangulation it is only occasionally that 
a single triangle is used. In general, on 
first-order work the figures of the arc 
are quadrilaterals with both diagonal 
lines observed or they are central point 
hgures. 

On second-order triangulation the 
number of observations may be some- 
what less than on the first-order work. 
With modern instruments, such as are 
used by the Coast and Geodetic Survey, 
the observations of the main scheme 
lines at a first-order station can be com- 
pleted within 14 hours. Since the greater 
part of the work on triangulation is 
selecting the stations, marking them, 
building the towers to elevate the in- 
struments in order to clear lines, and 
the traveling to and from the stations, 
it is readily seen that there would be 
little economy in reducing the number 
of observations even to half of those 
used on first-order work. The time saved 
would be exceedingly short. 


Allowable errors 


On first-order triangulation the maxi- 
mum allowable closing error of a tri- 
angle is 3 sec. The average closure of 
triangles is very close to 1 sec. On 
second-order work the allowable maxi- 
mum closing error of a triangle is 6 sec., 
and the average is somewhat less than 3 
sec. As a matter of fact, on second- 
order work the maximum closing error 
seldom reaches 4 sec. 

On first-order leveling the backward 
and forward running of the lines must 
give results that agree within 4 mm. 
times the square root of the distance in 
kilometers or 0.017 ft. times the square 
root of the distance in miles. On second- 
order leveling there is, of course, no 
double running of the line and, there- 
fore, the only criterion that can be ap- 
plied for accuracy is the closing error 
of the line when it is joined to the first- 
order net. Here the accuracy required 
is designated as 8.4 mm. times the 
square root of the distance in kilometers 
as the maximum correction that may be 
used in fitting the second-order run into 
the leveling net. If the rate per kilo- 
meter of this closing error is greater 
than that specified, a second running of 
the line is made. 

It has been very fortunate that funds 


were made available under the \\ 
Bill in 1933 and by allotments of 
from the Public Works Administ: 
in the late summer and early fall of 33 
for continuing and accelerating the 

on control surveys. 

There is strong sentiment throug yy 
the country and in government age: ic, 
favoring the completion of the prog 
of topographic mapping. Pres: 
Roosevelt has, on several occasion- 
pressed his interest in the mappin: 
the country. Taking everything int. 
consideration, it is quite likely that the 
administration will make funds avails|)| 
in substantial amounts for initiatin: 
more rapid prosecution of topogra; 
mapping. Only half of the country | 
been covered by topographic maps, 
half of those maps are so out of date 
sketchy as to be unsuitable. 


er 


Topographic maps to fill in 


With the control surveys so well «(| 
vanced, it will be possible to make topo- 
graphic maps in any area of the country 
and have the topographic features show) 
in their true geographic position and thi 
contours at their correct elevations 
Within the next few months it is prob- 
able that all of the 25-mile spacing oi 
the lines of levels of the leveling net 
will be completed, and it wogld only re- 
quire three or four years more at the 
present rate of progress to complete the 
25-mile spacing of the triangulation net. 

For any topographic mapping, 
whether by air photography or plane- 
table surveys, a fairly close spacing oi 
the horizontal and vertical control sur- 
vey stations is essential. It is generally 
assumed that if triangulation stations or 
lines of traverse are spaced at intervals 
of 5 to 7 miles this will be adeqmate con- 
trol for the completion of a planimetric 
map from air pictures or for the use of 
engineers operating with plane tables. 
Likewise, the lines of levels over the 
area to be contoured should be spaced 
at about the same intervals. Since the 
fundamental leveling net will be com- 
pleted shortly and the triangulation net 
can be completed quickly for any given 
area, the detailed control for the map- 
ping can be done in a few months for 
any local area in which the topographic 
mapping is to be started. 

Not only are the results of the control 
surveys of value in the topographic 
mapping of the country, but they are of 
value in many classes of engineering. 
There are few engineering operations 
that do not depend upon elevations. 
These elevations are now available for 
the greater part of the country. Within 
the area for which the leveling net is 
completed there are very few points that 
are more than 12 to 15 miles from one of 
the standard benchmarks. 


Accuracy maintained 


It is noteworthy that in spite of the 
great expansion in geodetic surveys dur- 
ing the past two years there has been no 
decrease in the efficiency or in the ac- 
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curacy of this work. The normal high 
standards of the geodetic surveys of the 
bureau have been maintained. Nearly 
all of the observing on geodetic parties 
js done by engineers who have had no 
previous experience in geodetic work. 
They were employed and given exten- 
sive training in the use of the theodolite 
and the precise level, and after having 
become skilled in their use they have 
been placed in charge of sub-parties 
working under the direction of the chief 
of party, who, with few exceptions, has 
been one of the permanent staff of engi- 
neers of the bureau. 


Work under FERA 


Late in 1933 the Civil Works Control 
Survey Project was authorized by the 
Federal Relief Administration, to be ad- 
ministered by the U. S. Coast and Geo- 
detic Survey. It authorized the employ- 
ment of 15,000 persons and by the mid- 
dle of February, 1934, had employed 
10,300; more than half were engineers. 
At that time the project ceased to be a 
federal one. It was, however, continued 
under state relief administrators in 44 
states for various periods. Twenty-one 
states still have this work under way. 
The present personnel is approximately 
2,500 persons, half of whom are engi- 
neers. 

The work necessarily could not be 
done with what may be considered nor- 
mal efficiency. There were various seri- 
ous and unusual difficulties involved in 
initiating and prosecuting such a large 
project, chief of which involved instru- 
mental equipment. There was not time 
for purchasing the high-grade transits 
and levels that should be used on such 
control surveying, but in spite of this 
the work: was well done and in prac- 
tically all cases was up to the high stand- 
ard set in the specifications prepared by 
the Coast and Geodetic Survey. Instru- 
ments were secured from many sources: 
state highway departments, engineering 
departments of cities, universities and 
technical schools, railroads and other 
corporations and from private indi- 
viduals. The response by the owners of 
instruments to put engineers to work 
was most commendable. 


Work under way 


There are now 51 triangulation parties 
and 76 leveling parties in the field. On 
these parties more than 300 engineers 
are employed and paid with PWA funds. 
Each one of these men will be able, 
when he leaves the Coast and Geodetic 
Survey, to do excellent geodetic survey- 
ing for any state, county, city or private 
corporation. His experience is prac- 
tically that of a post-graduate student at 
a university or technical school. In addi- 
tion to the field work, there are 145 
engineers employed by PWA money in 
computing and adjusting field observa- 
tions, in preparing data for publication 
and in sending out information to the 
field parties and to others who may re- 
quest it. 


Cast-Iron Block Pavement 
at Wilmington, Del. 


New type cast-iron block of American design being tested 
on short section of street carrying heavy truck traffic 


LAYING CAST-IRON PAVEMENT at Wilmington, 


Del., for heavy truck traffic 


service test. 


ONTINUING interest in cast- 

iron roadway surfacing is in- 

dicated by the installation of a 
30-ft. test section in Wilmington, Del., 
by the state highway department, the 
city street and sewer department, and 
the Lobdell Car Wheel Co. The test is 
being made to verify the many claims 
of European engineers for the ad- 
vantages of this type of roadway sur- 
facing. The first test section of cast- 
iron roadway surfacing laid in the 
United States is believed to be that 
installed on the campus of the Uni- 
versity of Minnesota (ENR, Nov. 8, 
1934, p. 599). 

The test section just installed in 
Wilmington was laid in connection with 
the widening and resurfacing of two 
city streets to serve as a bypass for 
heavy truck traffic to relieve the conges- 
tion on the streets in the central part 
of the city. The pavement is 28 ft. 
wide between concrete gutters and is 
30 ft. long. The plates used in this 
test are a departure from the conven- 
tional European designs and were de- 
signed by the Lobdell Car Wheel Co. 
in collaboration with W. W. Mack, 
chief engineer, and E. Earle Downing, 
resident engineer for New Castle 
County, of the state highway depart- 
ment, and Harry L. Maier, chief en- 
gineer of the street and sewer depart- 
ment. 

Desiring to eliminate the straight- 
line joints that are characteristic of 
the European designs and to reduce 


vibration of traffic, the plates were made 
in the form of an irregular hexagon, 
and the surface studs were 
increased in area and so placed that 
their surfaces overlapped. The illus- 
tration shows these features as well as 
the method of laying the plates. 
Special header, corner and side plates 
were made of considerably greater area 
than the plates used in the main area 
of the pavement, to afford security to 
the edges and to prevent the tendency 
of starting any loosening or failure due 
to inequalities between the cast-iron and 
adjoining pavement. The = smaller 
hexagonal plates making up the main 
body of the pavement are about 10 in. 
wide and 20 in. long from apex to apex. 
They have small }-in. studs on the edges 
so placed as to insure an opening be- 
tween the plates of at least } in. They 
are 9/16 in. thick with 2-in.-square 
raised bosses 5/16 in. high arranged at 
45 deg. with the center line and 
separated by about 1 in. The under 
surface is reinforced by ribs, which 
makes the effective depth of the plates 
from the top surface of the bosses to 
the bottom of the ribs 14 in. The weight 
of these plates is about 32 lb. each. 
The weight of the finished pavement 
(the cast iron only) is about 265 Ib. 
per square yard. Since the rather 
limited quantity required for this in- 
stallation did not warrant the invest- 
ment in special molding equipment, 
very little actual data could be obtained 
on the ultimate cost of production. The 


bosses or 
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plates were actually produced at a cost 
of about $5.50 per square yard of effec- 
tive area. 

Owing to the fact that the test in- 
stallation had to be laid to match with 
a 2-in. bitulithic concrete surfacing used 
on the remainder of the street, it was 
necessary to lay it upon a cushion ap- 
proximately 14 in. thick. A_ loose 
cement and sand cushion was used (3 


parts sand, 
dampened ). 

The joints between the plates were 
filled with hot asphalt. The laying de- 
veloped no serious difficulties. Aside 
from the special tongs shown in the 
illustration, which were used merely 
for convenience, no special equipment 
was required. The work was done by 
the regular city paving crew. 


1 part cement slightly 


Dowels and Joint Fillers 
for Concrete Pavements 


Effect of dowel spacing on slab stresses at 
joints—Dowel installation—Appraisal of joint 
fillers—Cost of adequate pavement jointing 


By R. E. Toms 


Chief Division of Design. Bureau of Public Roads, 
Washington, D. C. 


DOWELS continue to be the most common 
means employed by the highway engineer 
to transfer vehicle loads across joints in 
concrete pavement slabs. Even the more 
recent inventions in air-cushion and metal 
water-seal joints in most instances utilize 
dowel bars. Dowel spacing, shape, instal- 
lation and cost therefore are a vital part 
of the concrete roadbuilder’s problem. In 
this article, greatly condensed from a paper 
prepared for the Association of Highway 
officials of the North Atlantic States, the 
chief of design of the federal highway 
authority presents data and opinion on 
doweled joints that call for earnest consid- 
eration. EDITOR. 


ROVISION for load transfer 
across transverse expansion and 


contraction joints is necessary to 
secure a slab structure of balanced de- 
sign. Westergaard’s analysis of the 
stresses in concrete pavements is predi- 
cated on the assumption that load pres- 
sures on the interior of an unbroken 
slab are distributed uniformly over the 
area of a small circle, while load pres- 
sures at the edge of the pavement are 
distributed uniformly over the area of a 
small semi-circle. For any given load 
and any given thickness of slab and as- 
sumed modulus of subgrade reaction, 
the stresses produced at the edge of a 
slab may be as much as 50 per cent 
greater than the stress produced by the 
same load on the interior of an un- 
broken slab. 

The application of load to a trans- 
verse joint without load transfer causes 
stresses of the same intensity as the ap- 
plication of load to the edge of a slab. 
For balanced design, therefore, it is 
essential that provision be made for load 
transfer joints. Westergaard 
has presented an analysis of the me- 
chanics involved in the action of dowels 
used for this purpose. The analysis 
treats the case of uniformly spaced dow- 
els with a load applied entirely on one 
side of the joint and midway between 


across 


two dowels. The specification is set 
up so that the two slabs shall have the 
same deflections at the points where the 
dowels bridge the joint opening. For 
this condition formulas are developed 
which express, in terms of the applied 
load, the dowel reactions for the four 
dowels nearest the point of load applica- 
tion. 


Dowel spacing and slab stress 


The following brief discussion rela- 
tive to the spacing of dowels has been 
prepared by Mr. Teller, of the division 
of tests, Bureau of Public Roads: 

By means of the more exact formulas 


given by Westergaard, i.e., those in 
which the reactions of all four dowels 
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are considered, the amount of stre. ; 
duction which results from dowel 
ings varying from 12 to 36 in. has 
calculated for two degrees of sul, 
stiffness and for the five different + 
nesses of slab, using reasonable \ 
for the modulus of elasticity of the c 
crete and for Poisson’s ration. Th. re- 
sults of these rather extensive com 
tions are presented graphically in 
accompanying illustration. 

The charts at the left show the e:: ec: 
of dowel spacing on the reductio 
slab stress computed for loads su 
would cause a stress of 300 Ib. per 
at the free edge of each of the se\ 
slab thicknesses on each subgrade. ‘| 
a very moderate stress condition is 
resented by the values shown. The 
in which the relation between dowel} 
spacing and stress reduction changes as 
the slab stress increases is indicated 
the groups of curves at the right, w! 
show the same relation computed for a 
wheel load of 10,000 Ib. for all cases ; 
gardless of slab thickness and subgrak 
stiffness. 

Both of these figures show very 
clearly that both the amount and rate 
of stress reduction increase as the dowel 
spacing decreases. It is indicated that 
even for the ideal condition represented 
by the basic specification, dowels spaced 3 
ft. or more apart are of little or no vali 
in reducing the slab stresses. When the 
dowel spacings are 2 ft. or less, th 
dowel reactions become more effective 
in reducing stress, and the analysis indi- 
cates that dowels should be placed quite 
close together if they are to be of appre- 
ciable value in reducing edge stresses. 

Both theory and experiment show that 
a load which will produce a stress of 
300 Ib. per sq.in in the free edge of a 
pavement slab will cause a maximum 
stress of slightly less than 200 Ib. per 
sq.in. when applied at the interior of a 
slab of constant thickness. Thus, in this 
type of slab complete continuity will 
effect a stress reduction of only a littl 
more than 100 Ib. per sq.in. The leift- 
hand curves indicate that to accomplish 


ic- 


EFFECT OF DOWEL SPACING on reduction of edge stress computed by Wester- 
gaard’s exact method. Left, load such as to produce edge stress of 300 Ib. per sq.in. 


Right, load 10,000 Ib. on all slabs. 
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this same reduction with dowels, a spac- 
ing of approximately 18 in. would’ be 
necessary on a 10-in. slab and approxi- 
mately 15 in. on a 6-in. slab. 

This analysis assumes perfect dowel 
action. The dowels themselves are as- 
sumed to be so stiff that, for the reaction 
developed, no deflection of the dowel 
occurs. Further, it is assumed that the 
dowels seat perfectly in the slab, and 
complete shear resistance is developed. 
While it is our belief that the theory is 
sound and gives an excellent picture of 
the relation between dowel spacing and 
stress reduction, it is also believed that 
the theoretical stress reductions are con- 
siderably greater than are to be expected 
from dowel installations as they are 
found today. 

In the tests now being made at Arling- 
ton the transverse joints containing dowels 
were constructed with joint openings of 
4 and ? in., dowel spacings of 18, 27 and 
36 in., and dowel diameter of ? in. in all 
cases; pains were taken to see that the 
dowels were installed properly. The tests 
indicate that the joints of this type with 
dowels 18 in. or more apart are not very 
effective in reducing the critical stress 
caused by a load placed near the joint, the 
efficiency of the joint construction being 
generally below 50 per cent. The deflection 
curves of the slab ends adjacent to the 
joint show that corresponding points on the 
two abutting edges do not deflect the same 
amount. This is probably due primarily 
to dowel deflection, and perhaps in part to 
some slight looseness of the dowel in its 
socket. Whatever the cause, the actual 
dowel behavior of these carefully installed 
3-in. dowels falls considerably short of the 
ideal action upon which the Westergaard 
analysis is predicated. To secure appreci- 
able stress reduction in doweled joints, as 
actually constructed, it seems to be quite 
definitely indicated that a dowel spacing 
of the general order of 12 in. is necessary. 


Many of the objections against the 
use of dowels would be overcome if the 
shape of the dowels were changed to 
secure greater stiffness without sacri- 
ficing bearing value. This may be ac- 
complished by installing bearing plates 
in the concrete in which the clearance 
between the dowel and its bearing is re- 
duced to an absolute minimum, so that 
the dowel is brought into play without 
excessive deflection of the slab ends. 
This may be the ultimate solution, as 
the amount of steel may conceivably be 
less than is now used for round dowels, 
and much greater ease of installation 
and efficiency would be secured. 


Accurate dowel installation 


The principal objection to the use of 
dowels for load transfer is the time 
and difficulty of securing proper instal- 
lation. Where the mixer is located on 
the subgrade, this is of prime impor- 
tance, as the time lost in installing joint 
devices necessarily cuts down produc- 
tion. Where the mixer is not located 
on the subgrade this consideration is 
not so important, as joint devices may 
be placed well in advance of the con- 
crete. 

Where dowels are used it is abso- 
lutely essential that they be accurately 


spaced parallel to the axis of the pave- 
ment, that they be painted and well 
oiled with a good grade of heavy oi! to 
break bond. Dowels across expansion 
joints must be provided with metal caps 
to give sufficient air space for their 
movement in the slab. If the dowels are 
out of position, the movement of the 
slabs creates a funneling action in the 
concrete which destroys their effective- 
ness. Dowel bars for load transfer are 
subject to shearing and bending stresses. 
It is essential, therefore, that they have 
continuous close contact with the con- 
crete. Any clearance between the 
dowel and the concrete permits a cor- 
responding deflection of the pavement 
slab before the dowel bars become et- 
fective. Dowel-bar sleeves or sockets 
covering one-half the length of the dow- 
el bars should not be used 

With the dowel-bar spacing of 12 in. 
for load transfer, it is an almost hope- 
less task to secure proper installation 
of dowels by using individual dowel-bar 
supports, or pins on each dowel. Un- 
satisfactory results with dowel bars 
have been largely due to the abuse of 
their use. If they are not properly in- 
stalled, they had better be omitted. Our 
specifications must provide for continu- 
ous dowel support in such a way that 
the joint, whether contraction or expan- 
sion, regardless of type of expansion 
device employed, be assembled alongside 
the work and lifted into place and sup- 
ported in position as a unit. 


Cost of varicus joints * 


The cost of installing transverse ex- 
pansion joints with adequate provision 
for load transfer will vary according to 
the type of joint used. The cheapest 
type is a poured or preformed asphalt 
filler with dowel bars. On the basis of 
a 20-ft. width the joint filler of this 
type may be expected to cost about 
$2.50 per joint and dowels about $5 per 
joint, making a total of approximately 
$7.50 per joint, or $450 per mile for a 
90-ft. spacing. If preformed rubber or 
cork is used for the joint filler, the cost 
of the filler will be about doubled, while 
the cost of the dowels will remain the 
same, making the cost for a 90-ft. spac- 
ing approximately $600 per mile. All 
metallic air-chamber joints with copper 
seal will range in cost from 45c. to 65c. 
per foot, exclusive of the dowels for 
load transfer. Where other means than 
dowels are used for load transfer with 
these types of joints, prices range some- 
where between these figures. 

The cheapest installation for contrac- 
tion or crack control is the dummy 
joint or plane of weakness. The cost 
of forming the weakened plane is al- 
most negligible, the principal item of 
cost being the dowels for load transfer. 
A complete installation for expansion 
and crack control consisting of expan- 
sion joints at 90-ft. intervals, with con- 
traction joints or planes of weakness 
spaced so that the distance between con- 


traction joints or expansion jolts is 
30 feet. with resilient joint fillers and 
load transfer across all joints, will cost 
about $1,100 per mile. This cost may 
be as much as $2,000 per mile when all 
metallic copper-sealed air chamber ex 
pansion joints and copper-sealed metal 
lic contraction joints are used. 

One principal objection to the use 
of resilient joint fillers is a belief that 
the resilient properties will be lost in 
a few years. No detinite answer can be 
made to this. It may be that joint in 
stallations of this type will be developed 
in which the resilient filler will occupy 
only the joint space above the dowels so 
that the joint opening may be cleaned 
and the filler renewed when it has lost 
its resilient properties. The sub-grade 
seal type of joint used in Minnesota has 
this interesting possibility. Cotton-seed 
hulls and sawdust packed in joint open- 
ings and impregnated with asphalt have 
been used for some time, but the extent 
to which they will be effective over long 
periods is not known, 

Experience has rather definitely in 
dicated that metal seals for expansion 
joints must be of malleable material. 
Copper is undoubtedly the best mate- 
rial; unless punctured or destroyed by 
direct application of load, it should be 
effective for long periods. Hard metal 
seals have a tendency to split rather 
easily when subjected to the maximum 
movement possible in joint construction. 
Some difference of opinion exists con- 
cerning whether premolded bituminous 
caps or poured bituminous material 
should be used for the protection of 
copper seals. Both have been used to 
a considerable extent. Probably a sticky 
bituminous material will give better serv- 
ice in the long run. 

At the present time we are passing 
through a transition period of joint de- 
velopment. Definite conclusions _ re- 
garding the life expectancy or proper 
functioning of the different devices now 
being used cannot vet be drawn. As 
more information is developed from re- 
search supplemented by the behavior of 
these devices under service conditions, 
it is natural to expect that joint design 
and installation will become standard- 
ized to the same degree as exists with 
respect to other features of concrete- 
pavement design such as the design of 
the concrete mix and the cross-section. 


—_—— 


Canadian Water-Power Figures 


The annual review of Canada’s water- 
power resources has just been issued by 
the Dominion Water Power and Hydro- 
metric Bureau of the Dominion Gov- 
ernment. It reveals that the total in- 
stalled horsepower on Dec. 31, 1934, 
amounted to 7,547,035 hp., an increase 
of 214,965 hp. during the past twelve 
months. The installation of four water 
wheels at the Rapide Blanc plant of the 
Shawinigan Water and Power Co. Ltd., 
was responsible for 160,000 hp. 
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Reinforced Brick Masonry 
Used in Ohio Bridge 


Substructure, railing and sidewalks utilize reinforced 
brickwork, while deck is of concrete T-beam construction 


By J. R. Burkey 


Chief Engineer of Bridges, 
Ohio Department of Highways, 
Columbus, Ohio 


HIGHWAY BRIDGE of un- 
Ao type in that it made rather 

extensive use of reinforced brick 
masonry has recently been opened. to 
traffic by the department of highways of 
Ohio. The structure is located on state 
route 39 at the east corporation line of 


REINFORCED BRICK MASONRY comprises the pier and abutments as well as the 


ings to top of curb varies somewhat for 
the different substructure units, but is 
approximately 20 ft., the footings in all 
cases consisting of concrete resting on 
timber piles. Above the footings all 
pier and abutment walls are made of re- 
inforced brick masonry capped with 
concrete, to protect the vertical joints 
of the brickwork against entrance of 





railing and sidewalks of this concrete girder bridge in Ohio. 


the village of Sugar Creek, Tuscarawas 
County, and spans a small stream known 
as the South Fork of Sugar Creek. 
This small village is in the midst of 
the clay-manufacturing industry of east- 
ern Ohio, and since two brick plants 
with many idle employees were located 
within a few hundred yards of the 
bridge site it was decided to design a 
structure that would make maximum 
use of the local labor. Accordingly, 
since the available foundation soil was 
unsuitable for brick-arch construction, 
a twin-span concrete T-beam_ super- 
structure, on a reinforced brick masonry 
substructure and with brick facing and 
railing, was chosen after preliminary 
estimates indicated this type to be eco- 
nomically justified. 

The two spans, skewed 22 deg., are 
each 32 ft. clear, and accommodate a 
24-ft. roadway and two 3-ft. refuge 


walks. The height from bottom of foot- 


water and to produce a more finished 
appearance. 

In line with the general policy of the 
bureau of bridges, the abutments are de- 
signed with breast wall and wings in a 
straight line, to facilitate the future 
widening of the bridge. 

Details for the structure were pre- 
pared for the use of the standard-size 
building brick, 24x33x8 in. with per- 
mission to use any size of building 
or paving brick, if details showing vari- 
ations in dimensions and patterns were 
presented by the contractor and approved 
by the bureau of bridges. Face brick 
was required to be smooth, dark red and 
hard-burned, meeting A. S. T. M. speci- 
fication No. C-62-30 for hard or medium 
grade building brick. Backing brick 
was required to meet specification C- 
32-24 for Class A or B vitrified, or hard 
or medium-grade clay sewer brick. 
Face brick was also required to meet the 





absorption test for hard-grade s 
brick. The brick used was standard- 
dark red, building brick. Common }) 
was used, with every sixth cours: 
headers, and joints were 4 in. th 
All joints were completely filled \ 
mortar, and all exposed joints \ 
struck, including those on the back 
the abutment walls. 

For experimental purposes, so as 
determine relative efflorescence, w: 
ability, durability, etc., two types 
mortars were used. The east abutn 
was built with 1:3 portland cement n 
tar to which was added hydrated li: 
not to exceed 15 per cent by volu 
of the cement. The remainder of : 
brick masonry was built with 1 :. 
mortar, using a commercial mortar | 
ment. The latter mortar proved to 
much more workable and easy to hanc 
Its crushing strength, although l1o\ 
than the portland cement mortar, \ 
sufficiently high to provide a reas: 
able factor of safety over the design 
stresses. 

Waterproofing, consisting of two coa 
of hot asphalt, was applied to the bac! 
of all abutment brickwork below 1! 
ground line; total of 1 gal. per sq.\ 
of surface was used. This, togeth 
with the concrete capping on all bric! 
work, was expected to reduce efflor: 
scence to a minimum. 

The sidewalks were built as reinforce: 
brick slabs, spanning from curb t 
coping. Each slab was 33 in. (om 
brick) thick and reinforced with a 3 i: 
round rod in each joint (23 in. centers ) 
This slab was precast or laid up as 
4 in. wall in sections about 2 ft. long, 
allowed to season, and then placed 0: 
a mortar bed at both ends. The sid 
walks are so designed that they may he 
removed to facilitate widening of th 
roadway if required. 

An H-15 design loading was used with 
the following unit working stress in th: 
reinforced brick masonry walls, railing 
and sidewalk slab: compressive stress in 
brick masonry, 600 Ib. per sq.in.; shea 
in brick masonry, 20 Ib. per sq.in.; bond 
for deformed bars, 50 Ib. per sq.in.; ten- 
sile stress in reinforcing steel, 14,000 Ib 
per sq.in.; and a ratio of modulus oi 
elasticity of steel to brick masonry of 15 

The superstructure was not con 
tinuous, but both spans were anchored 
to the pier, with the abutment ends oi 
each beam resting on two }-in. rolled 
phosphor-bronze plates, separated by 
one layer of vs-in. sheet asbestos pack 
ing and flake graphite. An open joint 
14 in. wide was left between the side- 
of the superstructure and the abutment. 
and a waterproof expansion joint ol 
folded copper and premolded expansion 
joint filler was provided at the ends oi 
the roadway slab. To prevent lateral 
displacement of the superstructures in- 
cident to skewed construction, blocks of 
concrete cast monolithically with the 
bridge seats were placed between the 
central and adjacent beams. Brick 
facing on the outside beams was placed 
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after the concrete was poured. It rested 
on a shelf angle that had projecting 
anchors embedded in the concrete. 
Metal wall ties were also used between 
concrete and brickwork. The brick 
railing posts and panels were anchored 
separately to the concrete coping, leav- 
ing 4-in. open joints on each side of 
posts. 

Brick portions of the structure were 
built in a shorter time than if concrete 
had been used. The cost of the rein- 
forced brick masonry in the substruc- 
ture was $13.65 per cu.yd., which com- 
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pares quite favorably with the usual cost 
of pier and abutment masonry, while the 
bid price of $4 per linear-foot for the 
railing is in line with bids received for 
other durable railings in which archi- 
tectural treatment is given prominence. 
The contract price for the structure was 
$16,150, not including piling. 
Although this design was developed 
somewhat in the spirit of research, with 
the added inducement of maximum local 
employment, the finished structure has 
received such favorable comment gen- 
erally that this type of construction can 


Underground Rock-Dust Control 
Discussed at Mining Meeting 


ONTROL of rock dust in under- 
ground workings for the preven- 
tion of silicosis was thoroughly 
discussed at a session of the annual 
meeting of the American Institute of 
Mining Engineers at New York, Feb. 
18. The meeting is reported here be- 
cause of the growing importance of the 
rock-dust hazard in construction. Dan 
Harrington and B. F. Tillson jointly 
arranged for the meeting and acted as 
charimen. This is the second meeting 
of the institute devoted to dust hazards, 
the subject being brought out into the 
open for the first time at last year’s 
convention. 
There are three general methods of 
combatting the dust hazard: (1) free 
use of water, in wet drills, in water 


curtains through which ventilating air 
passes, and in wetting down walls, floors 
and muck piles; (2) use of respirators 
by underground workmen; (3) use of 
dust-control apparatus on the rock 
drills. Advantages and disadvantages 
of each method were aired at the 
meeting. 


Use of water favored 


Extensive use of water as a dust- 
control medium was advocated by D. E. 
Cummings, Saranac Laboratory, Sara- 
nac Lake, N. Y. In outlining the 
silicosis problem, he stated that silicosis 
is dangerous only in connection with 
some other lung infection, such as 
tuberculosis. He further stated that 
silica dusts in combination with other 
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TYPICAL SECTIONS of reinforced brick- 
work elements in a new bridge of the Ohio 
state highway department. 
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be readily justified wherever condi- 
tions and availability of materials are 
as favorable as they were in this in- 
stance. 

The bridge was built by the O’Connor- 
Kipf Co., Cleveland. The work was 
done under the direction of O. W. Mer- 
rell, as director of highways; H. P. 
Chapman, assistant director; J. R 
Burkey, chief engineer of bridges; and 
Elmer Hilty, chief engineer of construc- 
tion. J. C. Merrell, of the bureau of 
bridges, developed the details of the 
design. 


dusts are more dangerous than silica 
alone, which is borne out by conten- 
tions of Dr. Jones of England that 
sericite particles are the true cause of 
silicosis, not pure silica. Mr. Cum- 
mings declared that dust particles ove 
10 microns in size (a micron is 1/25,000 
of an inch) and those below } to 43 
micron in size are not so dangerous 
to the human lung as particles from 
1 to 3 microns. A concentration of 
more than 5,000,000 particles under 10 
microns per cu.ft. of air is considered 
dangerous. He stated that general ven- 
tilation is of prime importance in 
underground work, and recommended a 
minimum of 300 cu.ft. of pure air per 
minute for each workman. 

An important point raised by Mr. 
Cummings was that engineering contro] 
of dust is not sufficient alone to combat 
the health hazard, but medical correla- 
tion is necessary. A later discussion 
revealed the inability of the average 
doctor to recognize silicosis from X-ray 
photographs, pointing out the need for 
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not ordinary but expert medical correla- 
tion. 

In the application of water this 
method is effective only if the dust 
particles are thoroughly wetted and only 
when pure, clean neutral water ‘is used. 
Ditch water is worse than none, he 
declared. Water should be applied at 
every operation—drilling, blasting and 
mucking. The use of water curtains 


across headings was urged, as_ tests 
have shown that a single curtain has 


reduced the dust concentration of under- 
ground air as much as 65 per cent. 

Blasting, Mr. Cummings declared, is 
the most potential source of dust. A 
water blast—a combination of water 
and high-pressure air released at the 
heading during and following a blast— 
is often effective. Drilling is next in 
importance in creating dust. He recom- 
mended the use of wet drills and the 
use of an auxiliary spray when collaring 
the hole, as usually the water is not 
operating through the drill at this stage. 
Drill holes should be blown with water, 
not air, to reduce the dust hazard. 

The use of water as extensively as 
advocated by Mr. Cummings was seri- 
ously questioned in an active discussion. 
Several pointed out the undesirability 
of introducing so much water into the 
headings, both from the standpoint of 
creating excessive humidity and from 
the nuisance and safety angle of re- 
moving the excess water and the crea- 
tion of slippery conditions underfoot. 
Others stressed the point that all dusts 
should be considered pathologically 
dangerous until proved innocent. 


Respirators now approved 


Respirators or filter masks worn by 
the workmen have in the past been 
regarded by many authorities as ineffi- 
cient. Wm. Yant, director of the 
Bureau of Mines Laboratory in Pitts- 
burgh, declared that the bureau is now 
testing respirators and giving its ap- 
proval to those found satisfactory. 
Three makes so far have been approved. 
The trouble in the past has been the 
attempt to create an all-purpose mask, 
for dust, mists and fumes. Now the 
masks are being made for specific pur- 
poses and are approved as_ such. 
Though filter types only have been con- 
sidered by the bureau so far, plans are 
now under way to test pressure or 
fresh-air types, though these are re- 
garded as impractical for underground 
work by many authorities. 

A good filter must be capable of 
trapping or straining out all harmful 
dust particles from the air breathed by 


its wearer, at the same time not re- 
stricting his breathing or making the 
wearing of the mask uncomfortable. 


These conditions are 
according to Mr. Yant, and the correct 
uses and proper changing of filter 
mediums are proving effective in pro- 
tecting workers in dusty atmospheres. 
The service life of a respirator involves 
elements of practicability in the wear- 


now being met, 
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TABLE I—EFFECTIVENESS OF DUST-CON- 
TROL METHODS, BALMAT MINE 


(Figures represent dust concentrations, millions of 
particles under 10 microns per cu.ft. of air) 


Dry Wet 
Drill- Drill- Kadeo 
ing ing System 
Drifting, 700-ft. level, 2 drills: 
General ir, 25 ft. from 
face... 16.4 11.9 4.6 
Breathing zone of drill 
runners. 266.7 14.0 3:3 
At exhaust of collector... ; 3 2.0 
Stoping in raise, | drill: 
eneral airindrift...... 1.9 7.1 24.0* 
Breathing zone of drill 
runner : .. 208.0 9.9 1.6 
At exhaust of collector... : ie 2.6 
*Due to previous blasting. 
TABLE II— 


COMPARISON OF DRILLING SPEEDS AND 
LIFE OF DRILL STEEL, BALMAT MINE 


Drifting 
Wet Kadco 
Drilling System 
Total footage drilled........ 2,137 2,111 
Footage per piece drill steel dulled. 7.13 15.20 
Time, min. per ft. hole drilled: 
EID, oi Siw dicts fava s 0 oe 0. 386 0.431 
RIES Sod! dna bars ap. ecm aioe 1. 263 1.243 
Changing steel 0.342 0.315 
Lining in 5 0.480 0.542 
Removing equipment. 0.246 0.258 
Delays 0.390 0. 436* 
Total time. 3.106 3.226 
Stoping 
Dry Kadco 
en System 
Total footage drilled 1,763 
Footage per piece drill steel dulled . 7. +} 12.16 
Total time, min. per ft. hole ees 
Setting up....... . 1.075 0.776 
Drilling. 1.971 1. 466 
Changing steel 0. 261 0.254 
RIPON goers cana cannes 0.379 0. 285 
Removing equipment ik pa Puames 0.342 0. 333 
De aesciericesiccsekernes 1.543* 0.785* 
Wem MON. <o coccaikc. hake 5.570 3.899 


* Includes eraling time. 


ing and maintaining of the device, and 
indirectly elements of safety. This type 
of respirator is not an emergency device 
but is a part of the workman’s equip- 


flected in the workman’s attitude to 
good maintenance and use. 

Two papers presented at the me: 
dealt with tests run on the new! 
veloped dust-control system (Kk 
system) for rock drills, conduct: 
the Balmat mine of the St. Joseph | 
Co. in St. Lawrence County, New \ 
This system, which. has been desc: 
from time to time in Engineering \ 
Record, consists of hoods or traps ' 
fit over the drill steel at the mout! 
the drill hole, hose lines leading { 


.the hoods to the collector, and a co! 


tor or separator where the dust is ts 
out of the air stream, dischargin: 
hygienically safe effluent air. The en: 
dust content of a drill hole is remo\ «| 
through the system. 

R. J. Mechin, of the St. Joseph | 
Co., described comparative drill 
speeds, life of steel and over-all 
requirements with dry, wet and Ka 
systems of drilling in both drifting :\| 
stoping operations. The results, gi\ 
in Table II, show a saving in time 
the Kadco system over dry drilli 
about equal time requirement wh 
compared to wet drilling, and a c 
siderable saving in steel over both dry 
and wet drilling. The life of drill st 
was more than doubled when compari: 
Kadco to wet drilling. 

But more important from a du:! 
control standpoint were the results 
dust-sampling tests, made by the Metro- 
politan Life Insurance Co. and reveale:| 
at the meeting by J. W. Fehnel of that 
organization. Comparative dust co: 
centrations with dry, wet and Kadceo 
systems of drilling are given in Table | 
A tremendous reduction in concentra- 


ment for doing his job safely. If the tion, especially at the breathing zone o! 
service life is short, the bother of the drill runners, is apparent with the 
changing filter elements will be re- use of the control system. 

st io cic oe 


Land Subsidence of 15 In. Follows 


Earthquake in Utah 


N EARTH SUBSIDENCE of 15 
in. along a 28-mile length of Coast 
and Geodetic Survey precise level line 
resulted from the earthquake of March 
12, 1934, in Utah, with the results of 
the settlement accurately determined by 
a resurvey of the line. In 1911 the 
C.&G.S. ran a line of first-order levels 
west from Brigham, Utah, toward San 
Francisco, establishing benchmarks at 
intervals of 3 to 5 miles along the line. 
The earthquake of March. 12, 1934, 
developed surface indications of fault- 
ing across this line of levels in the 
vicinity of Kosmo, Utah, and a field 
party was ordered to rerun the line. 
The leveling was started from the 
location where the surface indication 
showed the fault across the line of 
levels and was run in both directions 
until a check was obtained on the 
berchmarks placed in 1911. The maxi- 


mum subsidence, as determined from 
the 1911 benchmarks, occurred at thi 
monument that is about 0.2 miles east 
of Kosmo, along the line of the South 
ern Pacific Railroad tracks. The lower 
ing of the benchmark at this location 
amounted to about 15.6 in. Checking 
the line to the west from this point th: 
subsidence decreased to only about 1 in 
at a distance of a little more than 4 
miles and reduced to zero at the bench 
mark located about 10.5 miles to th: 
west. 

Checking the line eastward from 
the maximum subsidence, the difference 
reduced to about 4 in. in a distance o! 
74, miles; the rerunning was discon 


tinued after a distance of about 17 


miles. The rerunning of the line and 
the establishing of the new elevations 
for the benchmarks was done by a 
party in charge of A. C. Thorson. 
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EETING in New York City for 
Mi first time in 25 years, the 

American Concrete Institute de- 
voted the three days of Feb. 19-21 toa 
program reflecting the modern thinking 
and practices that are currently promot- 
ing change and improvement in the art. 
An unusually important meeting from 
both standpoints of attendance (550 
registered) and interest, this 31st annual 
convention covered a program contain- 
ing papers on the growing use of special 
cements, on the variability of standard 
cement to produce durable concrete, on 
architectural possibilities of concrete 
houses and of bridges, on new structural 
forms borrowed from European prac- 
tice, ON experiences with vibration as a 
means of placing concrete both for im- 
provement in quality and decrease in 
cost, ON a penetrating evaluation of de- 
sign thinking and on other subjects of 
technical interest. 

A discussion of the question of 
whether there should be two conven- 
tions a year produced little constructive 
thought from the floor of the convention, 
but brought out the sugestion of the 
hoard of direction that the Institute 
adopt a policy of annual conventions al- 
ternating between New York and Chi- 
cago, in April instead of February, with 
the addition of another two-day: meet- 
ing in November, to be held in some 
locality where members are interested 
in building up a program. The only part 
of such a proposal that was made defii- 
nite was the decision to hold the next 
annual meeting in Chicago. 

P. H. Bates, of the Bureau of Stand- 
ards, was re-elected president. The 
Wason Medal, given for the most meri- 
torious paper of the preceding year, was 
awarded to Raymond E. Davis, Roy W. 
Carlson, G, E. Troxell and J. W. Kelly 
for a paper entitled “Cement Investiga- 
tions for Boulder Dam with Results up 
to the Age of One Year.” The Wason 
Medal for research was given to A. G. 
Timms and N. H. Withey for the work 
reported in a paper entitled ‘“Tempera- 
ture Effects on Compressive Strength 
ot Concrete.” 

The annual dinner was featured by 
aldresses by P. H. Bates, president of 
the Concrete Institute, and Edward J. 
Mehren, president of the Portland Ce- 
ment Association. In line with the new 
methods and trends reflected by the 
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Progress and Possibilities 
in Concrete Discussed 


Convention program of American Concrete Institute 
pictured the effect of current thinking with respect 
to such questions as special cements, vibration, more care- 
ful analysis, refined design and small house construction 


convention program, Mr. Bates urged 
the Institute to be alive to the necessity 
for reorganizing its activities and 
methods to cope with the new and 
changing conditions, Mr. Mehren’s illu- 
minating address on ‘Concrete—Yes- 
terday, Today and Tomorrow” pictured 
the parallel advances in concrete mak- 
ing, in cement manufacture and in de- 
sign, In concrete making the remarkable 
improvement stemming from the work 
of Talbot, Richart and Abrams down 
through the introduction of weighing of 
all materials by the lowa highway de- 
partment, to recent methods of placing, 
including pumping and vibration was 
recalled. Vibration was characterized 
as the greatest single development since 
the discovery of the water-cement ratio 
law. 

The field of cement manufacture ex- 
perienced a gradual and steady improve- 
ment in the standard portland product 
from 1900 to 1920 followed by the im- 
portant research which has produced 
high-early strength portlands, the discov- 
ery of the principal compounds of cements 
and the revival of many special hydrau- 
lic cements. In the field of design there 
Was pictured a steady increase in knowl- 
edge, with improvement in appearance 
of structures and refinements in analyti- 
cal methods and design procedure. 
Finally, as to the future, Mr. Mehren 
visualized concrete, because of its char- 
acteristic plastic nature, as having an 
unlimited field of development in pro- 
viding more durable, beautiful and fire- 
proof structures for a nation that in 
great part must be entirely rebuilt in 
much of its physical plant. He went so 
far as to predict the possibility that a 
volume-constant concrete may soon be 
produced. 


Special cement trends 


Increasing and heterogeneous talk 
about special cements was brought to a 
focus at last year’s meeting of the 
American Society for Testing Materials 
when P. H. Bates (Bureau of Stand- 
ards) suggested drawing up specifica- 
tions for five types of hydraulic cements 
—portland, modified portland (contain- 
ing not more than 5 per cent other ma- 
terial), portland-puzzolanic, fused, and 
natural—to meet one or more of four 
classes of service—moderate strength, 
low heat of hardening, sulphate resis- 


tance, and high-early strength. Although 
at the time this was considered by some 
to be a radical suggestion, Mr. Bates at 
this year’s convention in a 
the special cement situation was able to 
point to actual use of so many special 
cements as to leave his “modest five 
types and four classes of use somewhat 
outdistanced.” Also, these special ce- 
ments are not new but only revived; 
actually the newest of the hydraulic 
cements is the standard portland. The 
special cements are being revived, in 
Mr. Bates’ opinion, not so much _ be- 
cause of failures with standard portland, 
but because of a belief that a good job 
can perhaps be made a better job by the 
use of some other type of cement. 

If enough users want a new product, 
someone will produce it. Mr. Bates sug- 
gested to the cement manufacturers that 
they examine their costs, to see if they 
could make a profit on a given special 
cement. If they could, it would be good 
business to make it. If they found it un- 
economical, they of course should not 
make it, but in addition they should not 
try to discourage others from making 
it. To the users, Mr. Bates issued a 
warning: Before adopting a special ce- 
ment having a particular desirable prop- 
erty, study it carefully to see if the 
development of this property may not 
carry with it a major development of 
other less desirable properties. 


review ol 


Portland-puzzolan cemenis 


The revival of interest in puzzolanic 
material as a constitutent of cement, 
particularly on the West Coast, is re- 
flected in an extensive investigation of 
blended cements—portland puzzolans— 
at the University of California, the re- 
sults of which were presented by Prof. 
Raymond E, Davis in a paper by him- 
self, J. W. Kelly, G. E. Troxell and H. 
E. Davis. Puzzolan, as usually defined, 
is a siliceous material chemically active 
in the presence of lime, although in this 
investigation some inactive silicas were 
included. The types of puzzolan which 
were blended with high-lime portland 
cement—and in some cases with low- 
lime cement—to form some eighty 
blended cements were of five groups: 
(1) diatomaceous earths, (2) volcanic 
earths, (3) siliceous rocks, (4) clays 
and (5) limestones. 

Interesting tentative conclusions with 
respect to about a dozen properties of 
the cements were presented by Prof. 
Davis, who warned that they might have 
to be modified as later results become 
available. More water is required for 
concrete made with portland-puzzolan 
than with straight portland cement. 
Concrete made with a blend of high- 
lime portland and puzzolan has a com- 
pressive strength only 75 to 95 per cent 
that of straight high-lime portland ce- 
ment concrete but is stronger than low- 
lime portland cement concrete, with 
which it is more fairly comparable; 
the volcanic silicas produce the best re- 
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sults. Three-months standard mortar 
tests show a higher tensile strength for 
the blended cements; also the rate of 
increase in strength is more rapid, and 
the volume change is greater than for 
mortar made with the high-lime cement. 
Puzzolan cements show up better in 
strength comparisons in lean than in 
rich mixtures. 

The portland-puzzolan cement, in ad- 
dition to having a more rapid rate of 
heat loss, also generates a smaller total 
amount of heat than high-lime portland, 
This property was pointed out as being 
advantageous for mass concrete work. 
Volume change is somewhat accentu- 
ated with the presence of a puzzolan in 
the cement, but the increase is not sig- 
nificant. As a matter of fact, Professor 
Davis pointed out that the type of aggre- 
gate has much more effect than the type 
of cement, and later, in the discussion, 
Prof. C. H. Scholer (Kansas State Col- 
lege) made this statement more specific 
by stating that the importance of the 
aggregates on volume change is several 
hundred times that of the cement. The 
portland-puzzolan cements revealed a 
greater resistance to sulphate action, 
the diatomaceous earth blends showing 
up best in this respect. 

The optimum amount of puzzolanic 
material for blending seems to average 
about 20 per cent, the exact amount de- 
pending upon the type of puzzolan used. 


Cements compared 


To determine the effect of brands and 
types of cement, an extensive investiga- 
tion of the strength and durability of 
concrete made of 18 different cements, 
(thirteen of standard portland and five 
of high-early-strength type) has ‘been 
carried out at Lehigh University. Com- 
pressive strength of 3x6-in. cylinders 
at 3, 7 and 28 days, using four different 
concrete mixes, was used as the criterion 
of strength, and the number of repeti- 
tions of freezing and thawing of similar 
cylinders required to produce a loss in 
weight of 25 per cent was used as an 
indication of the durability. Concrete 
made with the different brands of stand- 
ard portland cement varied considerably 
both in strength and durability; the 
same was true of the high-early-strength 
cements. In general, durability was 
found to be independent of strength. 
Both qualities were independent of the 
chemical composition of the cement, in- 
dicating that the method of manufacture 
may have been the most important cause 
of the variation in quality. For the very 
lean mixes the high-early-strength ce- 
ments gave higher durability than the 
standard portlands, but for richer mixes 
there was no difference. 

In discussion P. H. Bates ( Bureau of 
Standards) reemphasized the impor- 
tance of method of manufacture, stating 
also that variation of the cement com- 
pound composition is a minor cause of 
variation in strength and durability of 
the concrete. The Lehigh investigation 


included a high alumina cement, which 
in every case produced concretes of less 
durability than did the portland cements. 
Prof. Scholer (Kansas State College) 
cited directly opposite experience. Prof. 
Scholer also questioned the use of a 
freezing and thawing test as a measure 
of durability, stating that it was impos- 
sible to get consistent results. 


Vibration 


Characterized on several occasions at 
the meeting as the greatest development 
in the concrete art since Abrams dis- 
covered the water-cement ratio law, and 
made the subject of a symposium of ten 
papers, vibration of concrete received 
due attention. The ten papers resulting 
from a questionnaire sent out by a spe- 
cial committee under the chairmanship 
of A. E. Lindau, furnished a wide cross- 
section of opinion on the practical as- 
pects of vibration. Some of these opin- 
ions and their sources follow. 

A, E. Lindau (Chicago )—From avail- 
able reports, vibration apparently effects 
a saving in manpower of 40 to 70 per 
cent, a saving in cement of 5 to 10 per 
cent, and adds from 5 to 10 per cent to 
form cost. The recent trend has been 
toward internal vibrators, 

F.V. Reagel (Missouri Highway De- 
partment )—Vibration equipment devel- 
opment still lags behind the needs of the 
field. Two types of vibration equipment 
have been used in Missouri—screeds 
which ride on the forms and a pan 
which rests directly on the concrete. 
Mixes of #- to 14-in. slump have been 
placed. Core tests taken across a slab 
show variation in strength, with low 
results where pavers deposited the con- 
crete. This would indicate need for 
equipment which will deposit concrete 
in a wider ribbon. Since present pave- 
ment vibrators do not always affect con- 
crete at the bottom of the slab, there is 
indicated a need for the development of 
an internal type of vibrator for high- 
way service. 

T. E. Stanton (California Highway 
Department )—Internal vibration has 
been specified for most of the 1,000,000 
cu.yd. of concrete required for the San 
Francisco-Oakland Bridge. A_ small 
electric vibrator has been used for con- 
fined places, and a larger air vibrator 
for the larger masses. The small elec- 
tric vibrator runs at 4,500 r.p.m. The 
30-in.-long, 3-in. diameter, internal vi- 
brator of the rigid type runs at 10,000 
r.p.m., while an internal vibrator of the 
flexible-shaft type runs at 8,000 r.p.m. A 
three-speed throttle on one of the inter- 
nal vibrators has proved very useful. 
Large vibrators have handled from 25 
to 40 cu.yd. of concrete per hour, this con- 
crete having a slump of 1 to 4 in. 

Lewis H. Tuthill (Colorado River 
Aqueduct )—Vibration will not redis- 
tribute aggregate in the mix. It should 
be relied upon only to move the concrete 
vertically and to compact it and not to 
make it flow in the forms. Experience 
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seems to indicate that small vil «to, 
should have high frequencies an. 
amplitude, and large vibrators re} +:\¢), 
lower frequencies but larger am) : 
On the aqueduct it has been the . 
ence that vibration improves t! 
crete in all properties that are a fu 
of water content. Finishing cos: 
been reduced. Forms need be no |, 
nor more costly than for other ty, 
work, 

F. H. Jackson (Bureau of 
Roads)—Whereas by usual met!) \\\s ; 
mix of 24 in. slump is required, wit!) yj 
bration this may be reduced to 1 in. \\ater 
has been reduced as much as 4 g:!, per 
sack of cement by the use of vibration. 
Also, aggregates may be added and the 
cement reduced about 4 sack per cu), 
Nevertheless, few states have specitied 
vibration because the economies ani 
strength gained do rot seem grea 
enough, The bureau, however, is jy 
favor of vibration because of the jp- 
creased density resulting. A tentative 
specification for vibrated concrete 
would require a 1-in. slump, minimum 
sand for workability, same water-cenent 
ratio as for unvibrated concrete and 
an increase in aggregate content up to 
a maximum of 5 per cent by weight. 
Experience has shown that ordinary 
pavement concrete with high sand con- 
tent can actually be harmed by vibra- 
tion. New distributing equipment is 
needed for moving dry concrete from 
the mixer to the forms. Equipment 
manufacturers are to be conmended for 
their work in developing vibration, in 
view of the general apathy of highway 
engineers toward it. For state highway 
department experience with vibration he 
referred to ENR April 26, 1934, p. 528, 
and May 3, 1934, p. 561. 

Ben Moreell (Bureau of Yards and 
Docks, U. S. Navy)—Vibration is more 
extensively used in France than in this 
country. A piece of equipment that 
is different from any used in this country 
is known as a floating vibrator. It con- 
sists of a simple bucket within which the 
vibrating element is placed. The bucket 
is set on the bottom of the forms, and 
concrete is poured around and over it. 
It is then allowed to work its way (by 
vibrating ) to the top of the pour. Its rate 
of progress is said to average about 13 
ft. per hour. Success has also been had 
with a surface vibrator for mass con- 
crete in which the base is made up otf 
rod mesh. This is claimed to be etfec- 
tive in interlocking with the large aggre- 
gate and in producing a rough suriace 
for good bonding of the next pour. 

Sam Comess (Army Engineers, Rock 
Island, Ill.)—On lock and dam work in 
the Mississippi River concrete has been 
placed by buckets and by pumping. For 
the former method two vibrators have 
been used, one on either side of the pile 
working toward the top. For pumped 
concrete, one vibrator has been sutti- 
cient, operating at the point of dis- 
charge. For mass work, a_ vibrator 





weighing about 75 Ib. has proved most 
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eficient, Concrete with a slump of 3 in. 
has been used, Internal vibrators are 
operated about 6 in. from the face of the 
form with good results. Some attempts 
to fix an end point for vibration have 
been made by observations of the 
amount of air bubbles; this has been suc- 
cessiul to a degree. 

T. C. Powers (Portland Cement Asso- 
ciationJ—In attempting to secure a 
measure of the efficiency of a vibrator, 
it is possible that permissible reduction 
in water content of the mix might be 
utilized. 

W. R. Johnson (Tennessee Valley 
Authority)—On the Wheeler Dam, 12 
to 36 yd. of concrete per hour have been 
placed in the forms with internal vibra- 
tors. For the large open forms the 
batches are from 8 to 16 yd. and re- 
quire two-man vibrators, For the mixes 
used, the sand is reduced to 31 per cent 
by weight (as against 35 per cent for 
unvibrated concrete), the mortar con- 
tent is kept the same, and the aggregate 
content is increased. It seems probable 
that developments in vibrators will be 
in the direction of higher speed, greater 
amplitude and lighter weight. 

Laboratory Tests—One of the few 
laboratory investigations that have been 
made of vibrated concrete was carried 
out at the University of Wisconsin by 
Prof. M. O. Withey. The tests involved 
188 6x12-in. cylinders, which were set 
in a frame to which a small electric vi- 
brator was attached. Among the con- 
clusions were the following: (1) vibrated 
concrete made with 7 to 8 per cent of 
cement is dense, watertight and has a 
strength of 3,500 Ib. in 28 days; (2) dry- 
vibrated mixes of 1 part cement to 
13.2 parts of sand and aggregate are 
superior in all respects to 2-in. slump, 
hand-puddled concrete containing 25 
per cent more cement; (3) mixes of 
1:10, 1:11.6 and 1:13.2 withstood 150 
cycles of freezing and thawing, exhibit- 
ing strength of 91 to 95 per cent of 
moist-cured specimens; (4) concrete 
made of 1:10 mix showed no leakage 
under a pressure of 40 Ib. per sq.in; 
(5) vibration permitted the use of a 
drier mix, lower cement content, coarser 
grading, and produced a denser, more 
volume-constant, watertight and durable 
concrete; (6) for a speed of 3,600 r.p.m. 
1 min. of vibration was required, while 
for a speed of 6,500 r.p.m., only 20 sec. 
was required. Power consumption of 
the electric vibrator increased with in- 
creases in amplitude and frequency. 


Modern concepts and structures 


Three papers, comprising one ses- 
sion, were concerned with some signifi- 
cant examples of modern thinking and 
practice in the concrete field. In a paper 
entitled “Why Continuous Frames?” 
Prof. Hardy Cross (University of Illi- 
nois) subjected design thinking to a 
penetrating philosophical analysis. “Con- 
tinuity may be a considerable nuisance 
to the designer,” said Professor Cross, 
“but artfully handled, it not only ceases 


to be a source of danger but in most 
cases points the way to overcoming the 
handicap of dead weight and massive 
appearance and lends itself to the full 
utilization of the plasticity of concrete 
by the development of more graceful 
forms of construction.” Taking as an 
example the familiar structural form 
commonly called a rigid frame, he 
pointed out how by coring out the soffit 
of the girders, material is saved, dead 
load is reduced and the structure is made 
more graceful. Further, he suggested the 
consideration of the thin section at the 
center as a hinge, making for more 
ready and more accurate determination 
of moments. In this connection, too, he 
urged laboratory determinations of per- 
missible deformations of reinforced con- 
crete members, such strains often being 
more significant than strength. “We 
may have if we prefer—and I often do 
very much prefer—the essential action 
of a hinged or discontinuous type in a 
structure which is everywhere continu- 
ous in its material.” 

Turning to the one-story rigid-frame 
building, Professor Cross pointed out 
that since the chief function of the 
frame is to carry dead load, maximum 
economy results from reducing and re- 
arranging this dead load. carrying as 
much as possible of it by direct compres- 
sion in the columns and not by bending 
in the roof girders. As for the economy 
from redistributing dead load, Profes- 
sor Cross pointed out that a beam with 
a parabolic soffit tapering to a small 
depth at the center requires one-twelfth 
as much concrete and one-fourth as much 
reinforcement as a beam of constant 
section throughout. In tier building 
frames, which necessarily are continu- 
ous, economy from this redistribution of 
dead load is not a major factor because 
much of the dead load is in the slabs 
and not in the girders. 

In general, Professor Cross’ discus- 
sion was a plea for a new attitude on 
the part of the designer, in which he 
approaches his problems not with the 
question of “How does this structure 
act?” but with the question, “How do 
I want it to act?” Having settled upon 
this, the problem is one of proportion- 
ing the structure to meet these require- 
ments. 

Thin Shell Roofs—The construction 
features of the thin concrete shell roof 
on the Hayden Planetarium in New 
York were presented by R. L. Bertin, 
chief engineer of the White Construc- 
tion Co. As the first important example 
of the Zeiss-Dywidag design in this 
country, the roof represents one of the 
outstanding modern uses of concrete. 
With a diameter of 804 ft., the roof 
has a thickness of only 3 in. above a 
line 9 ft. abdve the springing line and 
34 in. thick below this line. A circu- 
lar rib, 12 in. wide and 18 in. high, of 
stone concrete, serves as a ring girder 
at the base of the dome. The balance 
of the dome is of gunite, reinforced with 
three layers of 4- and #-in. rods, and 


shot against 14§ in. slabs of rock cork, 
to serve as interior insulation. 

(Pictures and a brief description of 
this dome appeared in ENR, Dec. 13, 
1934, p. 774.) 

Articulated Concrete — Extensive 
studies of the Mesnager hinge, 
articulated joint for concrete arches 
used to a considerable extent in France, 
have been carried out by the Bureau ot 
Yards and Docks, U. S. 
Lieut.-Commander Ben Moreell. In 
addition to designing a_ three-hinged 
roof 1,070 ft. long and of 110-ft. span 
for a ship-model testing basin, Lieut.- 
Commander Moreell has had six speci- 
men hinges tested by the Bureau of 
Standards and has built and tested to 
destruction a one-quarter size model of 
the large roof. The tests of the Mes- 
nager hinges by the Bureau of Stand- 
ards, carried out by D. E. Parsons and 
A. H. Stang, included seven specimens 
or blocks representing a short length 
(34 to 64 in.) of an arch barrel or rib. 
Either 94x12 in. or 95x15 in. in cross- 
section, each specimen contained a 
hinge formed by a 4-in. open gap across 
which the longitudinal reinforcing bars 
(bent to an angle of 30 deg.) are con- 
tinuous. On some of the specimens the 
bars within the gap were bare, while 
in others they were embedded in mortar, 
the least covering being 4 in. thick. 
Lieut.-Commander Moreell pointed out 
that Mr. Mesnager had considered this 
concrete covering of the bars to be 
only for corrosion protection, but that the 
tests showed that it contributed greatly 
to the bending resistance of the joint, 
giving it 7.5 to 11.5 times as great re- 
sistance to rotation, as well as in- 
creasing the thrust resistance of the 
specimens from 2 to 3.2 times. 

The test of the quarter-size model of 
the roof arch (273-ft. span and 6-ft. 
rise) gave a better indication of the ef- 
ficiency of the hinges. Failure oc- 
curred at the quarter-point and not at 
the hinge, and under a load greatly in 
excess of the design load. Measured 
deflections showed the construction to 
have exceptional rigidity for an articu- 
lated structure. 


a semi 


Navy, under 


Varied aspects of concrete 


Industrial floors—For heavy-duty 
floors, to withstand the traffic of indus- 
trial trucking, the Eastman Kodak Co. 
utilizes special construction, according 
to L. F. Fairchild, structural engineer 
for the company. The specification for 
this floor required a 5,500-lb. strength at 
28 days; a silica sand graded from } in. 
to 98 per cent retained on the No. 48 
sieve; a fineness modulus of 4; 34 gal. of 
water per bag of cement; and 3-min. mix. 
The resulting no-slump mix is spread 
with wood tampers and screeds, after 
which a power trowel is applied, fol- 
lowed by hand troweling for smooth- 
ness. The floor is cured from seven to 
ten days before use. 

Bridge architecture—The work of the 
New Jersey state highway department 








326 


in building pleasing bridges, is out- 
standing. Morris Goodkind, bridge en- 
gineer, reviewed the necessary archi- 
tectural considerations, analyzing the 
principal ones of unity, harmony, con- 
tinuity and proportion as they have 
been applied to numerous concrete 
bridges, varying from pile trestles to 
high multiple-span arch structures. 
Residences—The possibilities of con- 
crete in low-cost houses were discussed 
in a series of papers by engineers of 
the Portland Cement Association. R. 
R. Zipprodt reviewed recent examples 
of special designs ranging in cost from 
18 to 45c. per foot; R. E. Copeland pre- 
sented results of tests at the University 
of Illinois on monolithic walls, and W. 
G. Kaiser considered new results with 
precast joists for residence-floor con- 
struction, Useful data for those inter- 
ested in fireproof residence construction 
were contained in all of these papers. 
John J. Early, who has achieved such 
remarkable results in architectural con- 
crete, described a small house he has 
recently built in suburban Washington 
wherein thin prefabricated slabs, using 
quartz aggregate and sand in mosaic 
patterns, were attached to a_ timber 
frame. Using the technique of careful 
aggregate gradation, a dry mix vibrat- 
ed into 2-in.-deep forms and made drier 
by extracting further water, wire- 
brushing of the surface to expose the 
aggregates, which are then washed with 
muriatic acid, Mr. Early produced 32 
slabs 9 ft. high and 4 to 10 ft. wide with 
fluted surfaces and black, red and yel- 
low trim. These slabs, trucked 10 miles 
to the building site, were erected with 
a small A-frame hoist and attached to 
poured concrete colums (at the joints 
of the slabs) by dowels encased in rub- 
ber hose, to permit movement of the 
slabs from temperature changes. The 
foundations of the house were also of 
concrete of the exposed aggregate type. 
Concrete Inspection — Two papers 
setting forth the views of two concrete 
specialists of the qualifications of an in- 
spector brought out some interesting 
contrasts. A. Burton Cohen, consult- 
ing engineer, New York, urged that 
technically trained men versed not only 
in field requirements but also in re- 
search and design, be used as inspec- 
tors. R. B. Young, testing engineer of 
the Hydro-Electric Power Commission 
of Ontario, while agreeing with the es- 
sentials outlined by Mr. Cohen, felt 
that the same results could be obtained 
with other than college-trained men. An 
inspector, in addition to knowing the 
technical aspects of the job, must have 
a personality which permits him to get 
what he wants without friction. Also, 
he must have the confidence of the 
workmen. In many respects this con- 
fidence is more important than the con- 
fidence of the contracting management. 
For this reason a construction foreman 
Or superintendent often makes an ex- 
cellent inspector. Conversely, the 
young engineer often has difficulty in 
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securing the confidence of the men, too 
often he does not believe that the in- 
spection job is good enough for him, 
and he does not apply himself to its re- 
quirements carefully enough. Higher 
salaries are a first requisite. 

Testing Mass Concrete—A paper by 
R. F. Blanks and C. C. McNamara out- 
lined the program of mass-concrete re- 
search conducted by the Bureau of 
Reclamation at its Denver laboratories 
in connection with the design and con- 


struction of Boulder Dam. 


In general 
the paper contained the detail 
tistical data upon which the con 
given by Mr. Blanks in Eng: 


News-Record, Nov. 22, 
were based. 

Building Code — The cor 
charged with revision of the “| 
regulations for reinforced cx 
under the chairmanship of 
Stephens, reported substantial p: 
by its twelve sub-committees. 


1934, 648 


Book Reviews and Notes 


A Monthly 


Commentary 


on Current 


Additions to the Civil Engineer’s Library 
¢ ¢ ¢ 


Acoustics Popularized 


PRACTICAL ACOUSTICS FOR THE CON- 
STRUCTOR—By C. W. Glover. Cloth; 
6x9 in.; pp. 468; line cuts, halftones and 
tables. Published by Chapman & Hall, 
Ltd., London. Price 25s. 

Acoustics and the related topic of the 

transition of sound and of vibration 

through walls and structural framework 
are involved subjects at best, and much 
of the literature relating to them is 
highly specialized. In this book the au- 
thor has endeavored to present the gen- 
eral principles in a concise and easily 
understood form. Special attention is 
given to the interests of students, and 
each chapter contains a series of exer- 

cises for the guidance of the scholar. A 

valuable element of the book is a 28- 

page bibliography of books and articles 

on acoustics, vibration and noise. Many 
types of acoustical materials are illus- 
trated and described. 


British Unemployment 


THE BRITISH ATTACK ON UNEMPLOY- 
MENT—By A. C. C. Hill, Jr. and Isador 
Lubin. Cloth; 6x9 in.; pp. 325. Pub- 
lished by The _ Brookings Institution, 
Washington, D. C. $3. 


OR A DOZEN YEARS Great 

Britain has had severe unemploy- 
ment, and since 1929 it has had the added 
burden of the world depression. On the 
average, one worker in seven was out of 
a job in the period 1923-1933, and one 
in five during the five years from 1930 
to 1934. A few industries, as shipbuild- 
ing, have for years had unemployment 
ratios up to 55 per cent. Public-works 
contracting since 1929 has ranged from 
25 to 45 per cent. These’ figures define 
the problem whose attempted solution is 
the theme of Hill and Lubin’s notable 
study, a study that bears on some of our 
most serious current problems. 

Beginning with the 1921 depression, a 
series of measures to correct or relieve 


unemployment conditions was put in 
force by the British government. Th, 
problem had actually been recognize! 
years before, and a system of unemp): 
ment insurance was instituted in 11]. 
but the decade that included the strenv- 
ous war period did not put. it to test 
When the system was extended in 1°.) 
to cover several times as many worker: 
as before, and the stress of declining i: 
dustrial activity came upon it, it broke 
down. Only step-by-step relaxation oi 
its requirements, spreading of benefits 
and ever larger governmental contribu- 
tions kept it alive. 

Other measures were national employ- 
ment exchanges (about one-fourth effec- 
tive), public-works grants, assisted emi- 
gration and relief payments. This whol 
group of measures, however, was ain 
at relief alone, without any recovery 
trade-stimulating purpose. In particula: 
the public-works effort lacked the 
covery objective, and the authors pert. 
nently say: “No sizable volume of wor! 
was thrown into the breach during i: 
tensified depression periods. . . Neithe: 
the size of the program nor its timing 
were such as to afford it an opportunit 
markedly to affect the general industrial 
situation. .. Whether a_ vast public. 
works program can stimulate the indus 
trial pulse of a nation remains yet to ! 
proved”—so far as the British exper 
ence goes, presumably. 

Designed originally to provide 
porary relief of a temporary conditic 
the relief measures developed into .\- 
tems for dealing with a permanent over- 
supply of workers, as is most clear!) 
expressed in the emigration schemes 11- 
itiated shortly after 1922. The entir 


British policy as outlined by the aut)or- 
appears to have been framed to accom- 
plish a forcible shrinking of the country’s 
working army to suit the existing stand- 
ard of living and the established indus- 
trial system. ’ 

Interesting information will be founc 
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also in what is said of unemployment 
insurance, especially because of its in- 
clusion in the security legislation now 
before Congress. The authors show 
how, when unemployment became heavy, 


‘the system disintegrated into a general 


dole system. Because benefits were paid 
to “persons who logically should not 
have been considered as unemployed”— 
in short, because of official laxity and 
racketeering by beneficiaries—‘the insur- 
ance system became the vehicle for the 
distribution of public relief funds.” 

After delivering this powerful lesson 
on the apparently inevitable debasement 
of an insurance system, the authors 
nevertheless return hopefully to defense 
of unemployment insurance: “In the last 
analysis it is unemployment, not unem- 
ployment insurance, that demoralizes.” 
In this remark they may be giving the 
key to the problem: that the objective 
must be prevention rather than cure of 
unemployment. 


Structural Design 


STRUCTURAL THEORY AND DESIGN: 
An introduction to Theory—Second Edi- 
tion. By Hale Sutherland and Harry L. 
Bowman. Cloth: 6x9 in.; pp. 318; num- 
erous diagrams. Published by John 
Wiley and Sons, New York, Chapman & 
Hall, Ltd., London. Price $3.50. 


STRUCTURAL DESIGN IN STEEL—By 
Thomas Clark Shedd. Cloth; 6x9 _ in.; 
pp. 560; halftones and line cuts. Pub- 
lished by John Wiley & Sons, Inc., New 
York, Chapman & Hall, Ltd., London. 
Price, $5. 


PRACTICAL DESIGNING IN REIN- 
FORCED CONCRETE—Part II—By M. 
T. Cantell. Cloth; 6x9 in.; pp. 291; 
photographs, diagrams and tables. Pub- 
lished by E. & F. N. Spon, London, and 
Spon & Chamberlain, The Engineers Book 
Shop, New York. $4.50. 


HE FACT that each of these three 
new books covers a_ fundamental 
division of structural design—namely, 
theory, steel design and concrete design 
—justifies grouping them together in 
the same review. The second edition 
of “Structural Theory” by Professors 
Sutherland and Bowman improves this 
valuable text greatly by adding the 
modern methods of rigid-frame analysts 
developed by Prof. Hardy Cross, i.e., 
moment distribution and the column 
analogy. The first edition included an 
unusually effective presentation of such 
concepts, theorems and methods of 
structural analysis as the method of 
work, the method of elastic weights, a 
variation of the method of elastic 
weights known as the bar-chain method, 
Williot-Mohr diagrams, method of 
least work, slope deflection, influence 
lines, moment area and reciprocal deflec- 
tions; the second edition retains this 
presentation in complete form. Rigid 
frames are given attention comparable 
to that accorded trusses, in line with 
modern trends. Wind stresses in tall 
building frames is the subject of a 
chapter, as is space framework. 
Professor Shedd’s new text, planned 


for a three-semester course, attacks the 
problems of structural-steel design by 
what might be termed a_ synthetic 
method. First, a chapter is devoted 
to each of the four essential parts of 
a structure—fluxural members, tension 
members, compression members and 
connections—and these are then com- 
bined as they apply to buildings in one 
chapter and to bridges in another. A 
unique and instructive feature of the 
book is the inclusion of 24 plates of 
design calculations presented as leaflets 
from a practicing designer’s notes. A 
chapter on structural welding and three 
sets of specifications for railway bridges, 
for highway bridges and for buildings, 
respectively, complete the book. 

Mr. Cantell’s book on “Practical De- 
signing in Reinforced Concrete” has the 
combined characteristics of handbook 
and text, in that it is largely made up 
of design examples worked out in sufh- 
cient detail not only to demonstrate the 
principle but to outline procedure as 
well. The author has practiced and 
taught civil engineering and architecture 
in England, Canada and America. 
Structures treated include hollow 
columns, walls and wall columns, re- 
taining walls, foundation slabs, stairs, 
roofs, tanks, towers, swimming pools, 
bins and water and sewer pipe. The 
present book is Part II of a three volume 
series, the last volume to cover 
chimneys, dams, bridges, domes, etc. 


Miscellaneous Notes on 
Booklets and Re prints 


“THE ENGINEER'S Duty As A CITIZEN,” 
a statement by Roy V. Wright as an 
outline for discussion course at New- 
ark College of Engineering has been 
republished by the college, 245 Market 
St., Newark, N. J. 
“PRINCIPLES AND PRACTICAL METHODS 
oF DEvELoPING WATER WELLS” is the 
title of a bulletin recently compiled and 
published by Edward E. Johnson, Inc., 
St. Paul, Minn. In its 32 pages it discusses 
the hydraulics of wells in sand and 
gravel formation and the various 
methods of developing wells. 


A SyMmposiuM on OvutTpoor WEATHER- 
ING of metals and metallic coating is 
available in booklet form from the 
American Society for Testing Materials. 
The papers included cover performance 
data obtained from the extensive out- 
door weathering tests carried out by the 
society’s committees and were presented 
at the Washington regional meeting of 
the society a year ago. Copies of the 
113-page booklet can be obtained from 
A.S.T.M. headquarters, 260 S. Broad 
St., Philadelphia ; $1.25, in heavy paper; 
$1.50 in cloth. 


“ANALYSIS OF R1GID-FRAME CONCRETE 
Bripces” has been republished as a third 
edition by the Portland Cement Asso- 


ciation. The new edition includes, 
among other things, a new chart and 
a new formula by which moments may 
be determined quickly without the use 
of frame analysis. There is also a 
method of correcting moments in 
frames and a method of determining 
stresses in double-reinforced concrete 
sections subject to combined stressing 
and axial thrust. Copies may be ob- 
tained from the Portland Cement Asso- 
ciation, 33 W. Grand Ave., Chicago. 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publishers 
or from their local booksellers.| 


AIR CONDITIONING AND OZONE FACTS 
-By E. W. Riesbeck, M.E. Leather. 
oxXS in.; pp. 352; photographs, diagrams 
and tables. Published by Goodheart-Wil- 
cox Co., Inc., Chicago. $3.50, 


ANNUAL REPORT OF THE STATE TAX 
COMMISSION (New York )—1933 
Cloth; 6x9 in.; pp. 380; tables, Pub- 
lished by Dept. of Taxation and Finance, 
Albany, N. Y. 


ELEMENTS OF SPECIFICATION WRIT- 
ING—By Richard Shelton Kirby. Cloth; 
6x9 in.; pp. 163. Published by John 
Wiley & Sons, Inc., New York. $2. 


HYDROGRAPHIE—By Friedrich Schaffer- 
nak. Paper; 7x10 in.; pp. 438; diagrams 
and tables. Published by Julius Springer, 
Vienna. RM 46.50. 


A MATHEMATICAL TREATISH ON 
VIBRATIONS IN RAILWAY BRIDGES 
—By C. E. Inglis. Cloth: 7x11 in.: pp 
203; line drawings and tables. Published 
in U. S. A. by the Macmillan Co., New 
York. $7.50. 


MOTOR VEHICLE TAXATION IN NEW 
JERSEY—Report by William D. Ennis. 
Paper; 6x9 in.; pp. 199; diagrams and 
tables. Stevens Institute of Technology, 
Hoboken, N. J. 


NATIONAL RESOURCES BOARD—Buck- 
ram; 9x12 in.; pp. 455; halftones, maps, 
line drawings, tables. Published by 
Superintendent of Documents, Washing- 
ton, D. C. $93.75. Also published in 5 
parts in paper binding. Part 1—Report 
of Board, Findings and Recommenda- 
tions, 25c. Part 2—Report of Land Plan- 
ning Committee, 35c. Part 3—Report of 
Water Planning Committee, $1. Part 4 
—Report of Planning Committee for Min- 
eral Policy, 15e. Part 5—Report of Board 
of Surveys and Maps, 2c... . See 
ENR, Dec. 20, 1934, p. 796 for an abstract 
of this report. 


NAVEGACION Y PUERTOS, Anexo a la 
Memoria de Obras Publicas—1930-34— 
Paper: 7x10 in.; pp. 230; photographs, 
diagrams and tables. Published for the 
Republic of Colombia by Editorial el 
Grafico, Bogota. 


PRESSURE PIPE OBSERVATIONS AT 
PANJNAD WEIR—By A. N. Khosla. 
Cloth; 5x8 in.; pp. 88; photographs, dia- 
grams and tables. Published in a limited 
edition by Central Board of Irrigation, 
Simla S.W., India. 


REPORT OF THE MISSISSIPPI VALLEY 
COMMITTEE OF THE PUBLIC WORKS 
ADMINISTRATION—Cloth; 9x12 in.; 
pe. 234; halftones and maps. Published 
yxy Superintendent of Documents, Wash- 
ington, D. C. $1.50. . . . See ENR, 
Jan, 3, 1935, p. 19, for an abstract of this 
report. 


ROAD AND RAIL IN FORTY COUN- 
TRIES—By Paul and A. Albitreccia. 
Cloth; 5x8 in.: pp. 455; tables. Published 
by Oxford University Press, London. $6. 


UNITED STATES GOVERNMENT MAN- 
UCAL—Cloth; leose leaf; 8x10 in.; pp. 
waa 


72. Issued by The National Emer- 
gency Council, Washington, D. C. $2. 
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The Last Bucket 


HEN the last bucket of concrete was deposited 

in the main body of Boulder Dam last week, it 

signalized the completion of placing 3,300,000 
cu.yd. in the incredibly short period of 21 months. At 
the time construction of the main dam was started, in 
June, 1933, eighteen months ahead of original schedule, 
the period of 33 months allotted for its completion re- 
quired that concrete be placed at the rate of slightly 
more than 100,000 cu.yd. per month. Instead, the rate 
of placing reached the monthly average of 160,000 cu.yd.. 
and the dam-building time was cut one-third—nearly 
a full year. Thus, on the basis of the original schedule 
the entire project has now been advanced about thirty 
months. These condensed statistics epitomize the most 
remarkable mass-concreting work on record. It is a 
story of well-planned and adequate equipment, of a 
construction program and organization thoroughly syn- 
chronized and capably managed. Once more enduring 
credit reflects on the contractors and engineers. 


Warning From Abroad 


It Is FortuNaATtE that active exchange of views in Con- 
gress on the pending construction bill affords time for 
considering the effects of this remarkable measure 
thoroughly. During this consideration thought may well 
be given to the experience that was had in Great Britain 
in carrying on stimulated production for work-relief 
purposes. The notable report of Hill and Lubin on 
“The British Attack on Unemployment,” issued a few 
weeks ago by the Brookings Institution, gives a sig- 
nificant warning of what may result from ill-adjusted 
procedure in such emergency construction. The authors 
say, “The policy of using construction projects as a 
means of providing relief for the rank and file of the 
unemployed, rather than for jobless building-trades work- 
ers, has led to a swelling of the numbers attached to 
the public-works industry”—in fact, more than a dou- 
bling, from 123,000 in 1923 to 164,000 in 1927 (when 
the work-relief program had been in operation for some 
time) and to 290,000 in 1932. This unhealthy expan- 
sion was brought about in spite of the fact that even in 
the earlier years the labor complement of British public- 
works contracting was more than ample, as shown by 
an unemployment ratio during the years 1923-1926 ap- 
proaching 20 per cent. By 1930 the ratio had reached 
25 per cent, and in 1932 it exceeded 40 per cent. Thus, 
attempts to create employment produced unemployment. 
Figures of this kind give a clear picture of the disorganiz- 
ing effects that may be anticipated if the contemplated 
federal construction program proceeds under the relief 
procedure that has been vaguely indicated. It is true that 
such parts of the new program as deal with improvised 
field operations of primitive type can and should use 
groups of unemployed even though belonging to other 
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trades and crafts. But that part of the program which : 


to operate more directly for recovery cannot follow th 
course, at the risk of grave harm. 


In Defense of Engineers 


WitH THE INCREASING Activity of engineers in mat 
ters of general public concern, including both large con- 
struction undertakings and the manysided emergenc) 
activities of the day, there is evident need for the pro- 
fession to be ready to defend its members against un- 
justified attack, political or otherwise. In view of thi- 
need it is a gratifying development that the American 
Society of Civil Engineers by recent action has decide:! 
to assist and defend members who may be removed fron 
their position on unsupported charges and without 
proper hearing. Presumably such defense will also be 
available under other circumstances, where serious 
charges are made even though dismissal may not be 
immediately at issue. Such action in defense of the 
professional good name necessarily involves risk, but 
the risk is well worth taking. The past year alone 
brought a number of cases in which such professional 
support and assistance in upholding an engineer’s repu- 
tation would have been of value. The harm that can 
result from unjust attack comes quickly, and defense, 
to be of value, must be prompt. 


W hat Price Joints 


MetHops oF PRovipING Jomnts for pavement move- 
ment have been tossed back and forth by opinion since 
concrete-slab construction for pavements assumed im- 
portance. At no time has a satisfactory joint been an 
assured product of designers and constructors. The 
joints that have been built are failing to give smooth 
travel, proper transfer of loads and reasonable dura- 
bility. The fundamental reason for this disappointing 
result is that paving engineers have refused to pay the 
price of a good joint. As is made clear by R. E. Toms 
in this issue, joints that will meet the structural require- 
ments of modern pavements are not cheap devices; 
adequate provision of expansion and construction joints 
for a mile of road runs into a round sum of money. 
The dowel-bar joint has been a failure commonly be- 
cause only half or a third enough dowels were used, 
and often because the joint filler adopted was the one 
that cost least for material and placing. Frequently 
cheapness is the sole criterion of joint structure. Until 
practice frees itself wholly from such hampering doc- 
trine the concrete road will continue to be marked by 
uneven slab ends, split slabs and joints that spall, crush 
and crack. 


Professional Organization 


ENGINEERING SOCIETIES in seven states have voted to 
affiliate with the National Society of Professional En- 
gineers ; in two other states affiliation is being put to vote 
of the membership. Thus in less than a year after its 
organization the new society has grown to a membership 
of 4,000. The same emphasis on professional rather 
than technical problems stands out in even the most casual 
review of the proceedings of recent society meetings, 
both state and national. As yet the direction of the 


new movement is difficult to determine, and _ ideas 
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as to just what is wanted from professional societies 
are ill formed. Under these circumstances enthusiastic 
reception is accorded to a new society unhampered by 
tradition. Those who would direct society activities along 
new lines see in it an opportunity for the development 
of their ideas; those who are discontented with the ac- 
complishments of the older societies turn to it in hope 
that it may attain to fuller realization of their ideals. 
Rapid growth in membership thus becomes a challenge to 
those who have promoted the National Society of Pro- 
fessional Engineers. The society quickly must put into 
concrete form the desires of those who are giving it their 
moral and financial support. It must also sift out of 
those ideas the ones that it can support and those that it 
must reject as impractical or inappropriate. Thus it will 
build up a definite program, without which it cannot 
look forward to continued support. 


Must the Power Be Wasted? 


UDGE GRUBB’S decision in the suit brought by 
stockholders of the Alabama Power Co., to enjoin 
the sale of transmission lines and other property to 

the Tennessee Valley Authority raises two interesting 
questions: first, what is surplus power at a government 
dam for river regulation or for navigation; and second, 
when does the government go into business ? 

The TVA is building a navigation dam at the Wheeler 
site that will concentrate the fall of many miles of river 
at that point. Development of two or three hundred 
thousand horsepower is possible at the site, only a small 
part of which will be required for the locks, floodgates, 
etc. Judge Grubb holds that the federal government 
may develop enough power to meet all navigation and 
flood-control requirements and may sell the surplus that 
results from variations in its demands, but he attempts to 
distinguish between this power—the difference between 
peak-load requirement and current instant requirements 
—and the power in excess of peak-load requirements ; 
he holds that when the government sells the former it 
is within its constitutional functions, but that when it 
sells the latter it is going outside and is entering into 
business. Is such a distinction possible or desirable ? 
Does not the right to dam a river to improve its 
navigability carry with it the right—and possibly the 
obligation—to convert the potential power into useful 
power? 

Judge Grubb holds that the government goes into 
business when it sells power in excess of the surplus 
resulting from operations incident to navigation im- 
provement. But in so doing he raises a still more funda- 
mental issue of whether the government does not go into 
business when it leases a power site under the provisions 
of the federal power act. If the federal government were 
to lease the Muscle Shoals plant to the Alabama Power Co. 
at so low a figure that it could enter into competition with 
some neighboring power company, would not the gov- 
ernment still be going into business? In other words, the 
mere act of leasing or selling a power site, or selling falling 
water, as is done at Boulder Dam, puts the federal govern- 
ment into business just as much as does the sale of power 
at Tupelo. 

The two questions raised by Judge Grubb’s decision 
are fundamental to our whole power policy. If his 
reasoning is followed, it would seem to require that all 
power at navigation dams in excess of that used to oper- 
ate the locks must be wasted. 
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To Make the Construction Bill 
Effective 
OW THAT the Senate has returned the construc- 


tion bill to committee for revision, opportunity is 

at hand to give it such form as should make the 
measure successful. In its original form its effectiveness 
was highly questionable. Concededly designed to serve 
the three distinct purposes of relief, work relief and re- 
covery construction, the bill neither stated these purposes 
nor prescribed the requisites for their secure attainment 
—a fatal omission in view of the complex questions in- 
volved. This omission also gave cause for the needless 
disagreement on wage rates that halted the bill. 

Aside from the $880 million assigned to direct relief, 
the bill devotes $4,000 million to a year’s construction 
work, which is to engage the 24 million men now on work- 
relief together with an additional 14 million, or 34 million 
men in all. To make this one-year campaign possible 
requires that useful work widely distributed and in large 
volume be ready, and that it be started and prosecuted 
at unprecedented speed without loss of soundness. 

Undoubtedly many of the 35 million workers, unfitted 
for normal construction operations, must continue in 
work-relief activities. The full scope of the work at hand, 
then, includes (1) existing work-relief, (2) the stock of 
ready local projects on file with the PWA or waiting to 
be filed, a total of several billions of dollars, (3) federal 
work, including highway construction and grade-crossing 
elimination, both of them valuable quick work-producers, 
and (4) resumed private construction using investment 
money, if this can be induced to participate in the recovery 
program by a reasonable incentive, whether interest guar- 
antee or income-tax remission. This last type of con- 
struction ought by no means to be overlooked, for it offers 
a means for multiplying the recovery effect by drawing 
on private capital as does the Federal Housing Act. 

By specifying these four types of work, assigning to 
them definite sums and prescribing the basic procedure 
for each, the bill can be made an efficient, flexible measure 
otfering all necessary freedom in administration. 

There will be no dispute as to the propriety of continu- 
ing work relief under the subsistence-wage system now 
in force and used last winter by the CWA, so long as this 
wage system does not trespass on regular construction 
work. On the other hand, the real recovery work—high- 
way work, city and state construction of PWA type, and 
major federal undertakings, which necessarily are the 
main part of the program—cannot be done efficiently other 
than under normal bid and contract methods, with free 
employment of labor and under actual prevailing wages. 

Thus it is not a question whether prevailing or limited 
wage rates shall apply. Both have their proper place in 
the program. To eliminate the apparent conflict, it is 
only necessary to remedy the lack of clearness of the bill 
by distinguishing between relief work and recovery work 
and to prescribe procedure accordingly. 

At the same time, Congress in revising the bill should 
not lose sight of the critical importance of speed and work- 
able procedure in carrying out the program. Guided by 
the experience had with CWA and PWA, and making 
use of the fact that local responsibility can be made the 
guarantee of soundness and success, those charged with 
the task of revision have a clear path toward making the 
measure workable and fair. Whatever technical advice 
they may require to define its detail provisions for most 
successful result is known to be at their command. 
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Concrete Placing 
Completed on 
Boulder Dam 


N Washington’s Birthday, 21 months 

after concreting operations started on 
Boulder Dam, the last bucketful of concrete 
was placed in the main body of the struc- 
ture. This concludes the placing of 3,300,000 
cu.yd. in the main dam, and there remains 
only the building of the roadway, parapet 
and architectural features to finish out the 
crest. 

With the placing of the last concrete in 
the main body of Boulder Dam, it is pos- 
sible to compare the carrying out of this 
work with the schedule originally planned. 
According to the original specifications, 
concreting operations were to start Decem- 
ber, 1934, and be completed in August, 1937. 
This schedule planned an average rate of 
placing of about 100,000 cu.yd. per month 
for the 33 month period. However, diver- 
sion tunnel driving and foundation exca- 
vation work was advanced by Six Com- 
panies Inc., the contractor for the project, 
far ahead of original schedule so that in 
1932 a new schedule was established, which 
called for the beginning of concreting opera- 
tions July, 1933, and completion in April, 
1936. This revised schedule moved the date 
of completion ahead about sixteen months, 
maintaining the same length of time for 
carrying out the work. 

Actual concreting operations on the dam 
itself began June 6, 1933, which was 18 
months ahead of the original schedule. The 
rate of concreting was increased materially 
and the work has now been concluded in a 
21-month period as compared to 33 months 
provided in the original and revised con- 
creting schedule. This increased concreting 
output raised the average monthly produc- 
tion to a figure of more than 160,000 cu.yd. 
for the entire 3,300,009 cu.yd. in the main 
body of the dam. 

Based on this date, which marks the com- 
pletion of concreting, the project is now 2} 
years ahead of the schedule called for in the 
original specifications and a full year ahead 
of the revised schedule. 


Remaining work 


The power house building will be com- 
pleted about July 1, and according to the 
present program, two 82,500-kva. genera- 
tors will be installed and placed in opera- 
tion about January, 1936, with two addi- 
tional units ready for operation a few 
months later. If this program is main- 
tained, power from the Boulder Dam proj- 
ect can be supplied to the city of Los 
Angeles in June, 1936, and to the Metro- 
politan Water District in January, 1938, 
the completion date for the aqueduct. 

Additional work to be done before the 
Boulder Dam project is completed includes 
the finishing of the penstock installation in 
the outlet tunnels and the completion of 
the intake towers, The 372-ft. concrete in- 
take towers, which contain the gates for 
controlling the flow of water from the 


Fast Progress Made on Ft. Peck 
Diversion Tunnel Pilot Headings 


What is believed to be a world’s record 
for tunneling progress was made on the 
pilot headings of the four diversion tun- 
nels for the Ft. Peck dam in Montana 
when in the 31 calendar days from Jan. 16 
to Feb. 15 an average progress of 1,337.5 
it. was made in each of the four head- 
ings, driving from one portal only. The 
pilot headings are 16 ft. 4 in. wide and 
14 ft. high, timbered with 10x10-in. sets 
spaced from 5 to 8 ft. Each set consists of 
8-ft. posts and a five-segment arch, with 
2-in. lagging between sets. Material 
through which the tunnels are being driven 
is Bearpaw shale, requiring timber to be 
carried to the face following each blast. 
Power augers are used to drill the blasting 
holes instead of the conventional rock drill. 
Muck is transported to the portals in cars 
and is then transferred to a belt conveyor 
system for disposal. During the month's 
progress reported above, the following foot- 
age was made in each tunnel: No. 1— 
1,263 ft.; No. 2—1,347 ft.; No. 3—1,420 
ft.; No. 4—1,320 ft. The maximum 24-hr. 
run was 59.5 ft. The tunnels, 6,160 ft. 
long, will later be enlarged to 26 ft. diam- 
eter inside of concrete lining. The Mason 
& Walsh Co., New York, is contractor, 
working under the direction of the U. S. 
Corps of Engineers. 


Water District Gets Authority 
To Take Over San Jacinto Tunnel 


Authorization for the Metropolitan Water 
District of Southern California to proceed 
with the construction of the San Jacinto 
tunnel of the Colorado River aqueduct 
project, pending a permanent injunction 
hearing, has been given by the United 
States District Court with the withdrawal 
of a temporary restraining order against 
the district. The temporary injunction 
against the district restraining it from 
interfering with operations of Wenzel and 
Henoch, contractors, was ordered by the 
court and cancelled on the urgent plea of 
the district to let the work continue. Offi- 
cials of the district are to appear Feb. 28 
on an order to show cause why a per- 
manent injunction, sought by the Wenzel 
and Henoch Co., should not be granted. 
The Wenzel and Henoch Co. recently was 
relieved of the tunnel contract and the 
work was taken over by the district. 

The suspending of the Wenzel and Hen- 
och contract by the district last month was 
reported in ENR, Jan. 14, 1935, p. 141, 
and the actual taking over of tunneling 
operations was noted Feb. 21, 1935, p. 298. 





reservoir, will be completed in June of this 
year. 

Since the bulkhead gate was dropped and 
storage was begun on Feb. 1, the water has 
risen to a depth of 75 ft. behind the dam 
and backed up a distance of 25 miles into 
the reservoir site. 


Wage Rate Issue 
Sends Works Bill 
Back to Committee 


(Washington Correspondence) 


HARP Senate attack upon the $4,880.- 

000,000 work relief bill last week cul- 
minated in the adoption of the McCarra: 
amendment for prevailing wage rates, after 
which the bill was sent back to the Appro- 
priations Committee for revision. Indica- 
tions are strongly toward a new attempt 
to split off the $880,000,000 for relief pur- 
poses during the rest of the fiscal year and 
to let the public works feature await later 
action. An alternate plan is to appropriate 
$1,880,000,000 or $2,880,000,000. Mean- 
while the FERA has been assured $176,- 
000,000 which will last for more than a 
month at the present rate of expenditure 
and relieves Congress of moving hurriedly. 


McCarran amendment 


The McCarran amendment passed by the 
close vote of 44 to 43 due to the combined 
efforts of Republicans seeking to harass 
the Administration, the laborites, and Sen- 
ator Huey Long. Previously, Senator 
Glass warned that the President would 
veto the measure if the Senate accepted the 
McCarran plan. He read a letter from the 
President assuring that the federal govern- 
ment would act to keep the works fund 
from depressing wage levels. As adopted, 
the amendment exempted the Civilian Con- 
servation Corps from maintaining prevail- 
ing wage rates. The Senate also adopted 
several of the Appropriations Committee 
amendments including the proviso that full 
advantage be taken of the facilities of pri- 
vate enterprise wherever practicable. 

Recommitment of the measure was re- 
sorted to by administration leaders as a 
move toward meeting the President’s 
wishes. Subsequently, Senator ‘Robinson 
declared that prevailing wages would in- 
crease the cost of the program by more than 

2,000,000,000 and would make it impossible 

to terminate the dole system, He stated 
that the decision would be thrown to the 
people but Senators on both sides of the 
controversy claim that their mail has con- 
firmed their stand and that they have no 
intention of shifting. 

Paul V. Betters, director of the United 
States Conference of Mayors, said that un- 
less a work relief bill is enacted, propo- 
nents will stage a mobilization and demon- 
stration in Washington. 

Speaker Byrns predicted that the House 
will stand by the President. This would 
make it possible to work out a compromise 
in conference. Most Washington observers 
believe that a substantial appropriation for 
public works will be provided after the 
oratory subsides. One explanation of the 
recommitting of the bill is that the Wheeler 
and Thomas inflationary amendments were 
about to come up so that it was deemed 
expedient to postpone debate on this sub- 
ject until the administration’s strategists are 
prepared to handle it. 
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Plan for Building 
Super-Highways Is 
Works Program Item 


(Washington Correspondence ) 


ONSTRUCTION of a national net- 

work of super-highways is tentatively 
included in the Administration’s announced 
plans for spending the $4,000,000,000 work 
relief appropriation. The ideal visualizes 
wide, straight trunkline highways extend- 
ing from Canada to the Gulf and from the 
Atlantic to the Pacific coast. A highway 
built on the 39th parallel, for example, 
would connect both seaboards without 
touching any large city on the route. In 
its practical application, however, the proj- 
ect must allow for considerable deviation 
to include existing highways or projected 
routes which the states desire to develop 
in the same general direction. 

Surprised by the disclosure of the plan, 
President Roosevelt, in press conference, 
stressed the question of whether state plans 
will permit development of the super type of 
highway. Slighting the interests of particu- 
lar states would, of course, arouse opposition 
to the whole scheme. This was one of the 
big reasons why the President desired to 
secure the huge appropriation before dis- 
closing his plans. President Roosevelt's 
remarks last week revealed, however, that 
much study has been given to the project. 


Broad outline of plan 


In its broad outline, the plan contem- 
plates acquisition of rights-of-way perhaps 
half-a-mile wide. On the assumption that 
property flanking the highway would 
greatly increase in value, its subsequent 
sale or lease would largely defray the cost 
of purchase and construction. The Presi- 
dent explained that the principle of excess 
condemnation had been suggested to elim- 
inate the element of “pure luck” by which 
the farmer whose property happens to oc- 
cupy the right-of-way would reap the profit 
that, in the President’s opinion, should go 
to the state or local government which 
builds the road. 

The first hint of super-highway scheme 
was revealed when Rear Admiral Christian 
J. Peoples, chief of the Treasury Depart- 
ment’s procurement division, told a con- 
eressional committee, which was dubious 
concerning the cost of the huge works 
program, that part of it might be defrayed 
by the sale of gasoline by the government. 
When this served only to raise a storm of 
opposition to such competition with pri- 
vate business, the admiral said that, in- 
stead, the government might derive revenue 
from “concessions” along highways. 

Since then President Roosevelt has dis- 
cussed the plan with New Deal leaders in 
Congress and is reported to be enthusiastic 
regarding its potentiality for creating em- 
ployment. When questioned last week, he 
said that the object in highway construc- 
tion should be to employ as much manual 
labor as possible without being wasteful. 

Probably the first route to be selected 
would be from Vermont to the Gulf. This 
would include the sky line highway already 
built through Shenandoah National Park 
and the partially constructed road trav- 
ersing the Great Smoky region to the 
south. State highway engineers along the 
route recently were called into conference 
by Secretary Ickes. 


IN WASHINGTON 


By Paul Wooton 


Washington Correspondent 


At the rate protests are being received, 
early resurrection of the work-relief bill is 
anticipated. When it emerges again from 
committee, however, it is expected that 
specific mention will be made of the types 
of projects that may be undertaken. Other 
conditions for the expenditure of the fund 
probably will be added before it returns to 
the Senate floor. 


When Public Works Administrator Ickes 
releases his promised breakdown by states 
of all pending applications for public 
works money it is expected to add measur- 
ably to the pressure on Congress for ad- 
ditional funds. Pending applications for 
Public Works money aggregate more than 
$8,000,000,000. 


While the House Committee reduced to 
$25,000 the maximum limit for moderniza- 
tion loans it is believed that the $50,000 
limit carried in the bill as introduced will 
be restored before the bill becomes a law. 
Construction and other interests believe the 
higher limit is necessary to secure maxi- 
mum results from a program for industrial 
modernization. ‘ 


Agricultural Adjustment Administration 


‘ officials have reached the conclusion that 


no further increase of farm income may 
be expected from reducing production. In- 
dustrial recovery is essential to further in- 
creases in farm prices, they believe, and 
they expect to cooperate in efforts to bring 
that about. 


Administration leaders in Congress will 
expedite the consideration of legislation 
providing for the extension of the Na- 
tional Recovery Administration. They 
realize that uncertainty with regard to 
extension is. making it difficult for the 
coded industries. 


Competitive Sale of TVA Power 
Held Illegal by Federal Court 


In a verbal decision based on the con- 
stitutionality of the federal government's 
rights “to conduct any proprietary business 
unless it did so in a way that was tied to 
some expressed or implied constitutional 
grant of power,” Federal Judge W. I. Grubb, 
district court of Birmingham, Ala., rendered 
on Feb. 22, declared that the sale of elec- 
tric energy by the Tennessee Valley Au- 
thority in competition with private utilities 
was illegal. Suit for an injunction to re- 
strain the TVA from selling power, gen- 
erated at plants on the Tennessee River, to 
municipalities and rural areas, was brought 
by a group of holders of Alabama Power 
Co. preferred stock. 

Judge Grubb held that the contract en- 
tered into Jan. 9 between the Alabama 
Power Co. and the TVA, which would 
transfer certain transmission lines to the 
authority, would put the TVA in the power 
utility business, and was illegal. 

The judge also made permanent his tem- 
porary restraining order, according to re- 
port, enjoining fourteen towns in the north- 
ern part of Alabama from accepting or 
expending PWA funds for the construction 
of electric distribution systems. 

The judge distinguished between the right 
of the government to dispose of electric 
energy that is a distinct byproduct or “sur- 
plus” resulting from some other govern- 
mental activity, and the production and 
sale of electric energy as the principal 
feature of the governmental activity. In 
the present case the judge held the power 
sale to be more than a surplus which placed 
the TVA in the category of a governmental 
agency competing with private utilities. 

The ruling did not touch on the constitu- 
tionality of the act creating the TVA. 

Counsel for the TVA stated that notice 
for appeal to the higher. federal court 
would be filed immediately. 


Connecticut Civil Engineers Discuss 
Wide Range of Subjects 


ITH a two-day program covering a 
wide range of civil engineering top- 
ics, the Connecticut Society of Civil Engi- 
neers held its 51st annual meeting on Feb. 


19 and 20, at New Haven; Conn. Included 
in the subjects on the program were modern 
lightweight railroad equipment, utility valu- 
ation, land reclamation and water-supply en- 
gineering. The attendance was in the 
neighborhood of 200. 


Modern railroad equipment 


The new light-weight coaches, recently 
put into service on the New York, New 
Haven & Hartford Railroad, and the three- 
car articulated stream-line trains now being 
built for that railroad, were described by 
J. C. Hassett, mechanical engineer of the 
railroad company. The new coaches have 
been in service for several months and rep- 
resent a decided departure from the tradi- 
tional railroad coach design. Much of the 
design effort was directed toward a saving 
in weight and resulted in a coach weighing 
1,143 Ib. per passenger, a considerable de- 
crease over the lightest coach heretofore 
used by the road. Each coach seats 84 pas- 
sengers. By providing each truck with its 
own braking system it was possible to elim- 


inate the large air-brake cylinders, with 
a resultant saving in weight. The monitor 
roof has also been omitted. The cars are 
air-conditioned. The exterior has been de- 
signed to prevent as few re-entrants as 
possible, the windows being flush with the 
sides. 

A new three-car articulated stream-line 
train is being constructed by the Goodyear 
Zeppelin Co. for the railroad. It is to be 
used on the Boston-Providence run when 
put into service. Each end of the train will 
be provided with motive power, consisting 
of diesel engines, electric generators and 
electric motors. In operation, the train will 
not rely upon a high prevailing speed for 
the saving in time between termini, but 
rather will gain its time largely through 
faster acceleration. 


The Clark dike 


The Clark dike, built recently to re- 
claim an extensive low area in a bend of the 
Connecticut River at Hartford, was de- 
scribed by Roscoe M. Clark, city engineer. 
The area reclaimed is roughly a triangle 
three miles long and one mile wide at the 
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PWA Inventory of 
Available Projects 
Reaches High Total 


ORE than $8,500,000,000 worth of 

public works projects has been re- 
ported to the PWA in its national inven- 
tory of available work which might be 
undertaken in the proposed works relief 
program. The inventory will not be com- 
pleted until March 1, according to Ad- 
ministrator Ickes, but the preliminary total 
includes nearly 60,000 specific projects of 
every character and description according 
to lists which have been prepared by PWA 
state engineers and state planning boards. 
Virtually all of the projects reported are 
new proposals, although there is some 
overlapping. 

No analysis has been made to determine 
the proportion of federal and non-federal 
projects and all of the reports are pre- 
liminary and subject to revision. A cursory 
examination of the lists indicates that most 
of the projects would fall into the non- 
federal classification to be carried out by 
states, municipalities and other public 
bodies. 


Summary by states 


The preliminary report released by the 
PWA which included all states but Penn- 
sylvania, tabulates the number of projects 











and the estimated cost by states, as fol- 
lows: 
No. of 

State Projects Est. Cost 
DIA. 56 Ss'v 0 8 es 2,981 $168,459,830 
BO Se or re 46 53,805,537 
BI on 0.0 5.05.4) 20 1,468 241,928,362 
CORR oe cheese 970 130,064,410 
COD fic ws vi eves 351 32,710,350 
Commecticut . ........ 477 44,301,033 
EROS WETO ......- ei 65 14,550,763 
NN rah. ws 1,833 115,034,410 
EEE sk oke ec esis 725 32,251,518 
OE PO 824 76,112,546 
=» ae 149 14,340,200 
DL: S6cl wie ne vee 316 47,664,337 
SEE 9 aa Sw bain 4.0 1,267 35,925,165 
OS eT Ce rTee 1,619 158,401,414 
CME oe ces oe 2,021 267,847,114 
LOUMIOANA «2.055208 217 147,011,950 
NN 6 ore 08 40's niet 108 42,079,100 
a 892 131,095,250 
Massachusetts ..... 425 94, 293, 101 
DEROMMOER 6 ciccccsee 4,565 546 
BEINOCGOUR. ©. ca ee ee 705 
MIMO oan 5 xs 3.330 260. ,262, 97 3 
NOIR. <6 breeds oy snp. enh 469 26,197,301 
Montana 1,139 1 70, 863,823 
NWODTOBNE 24. 655.0% 474 31,974,920 
DEL, ea ase ne wikis *% 166 $595,481 
New Hampshire.... 463 43,001,212 
New Jersey ....... 1,754 1,408,722,364 
New Mexico ....... 611 51,917,132 
i eee eee 742 1,267,645,177 
North Carolina .... 675 66,204,613 
North Dakota 1,090 14,635,862 
CPG, cate une sda 3,870 40,854,794 
Oklahoma 1,692 184,418,071 
Oregon. 2,102 460,237,888 
Pe nnsylvania seamen s 
Rhode Island ...... 369 
South Carolina..... 163 5, 
South Dakota amt 597 29) 357, 038 
Tennessee gos 4,813 357,055,671 
Terese’ <> 3,025 247.899.0938 
STR iui 6 « Nie's «+ “EE8F 74,950,540 
Vermont . so a 532 42,317,445 
ENE. axis 50% 00's 1,586 106,641,501 
Washington ....... 2,820 261,440,168 
West Virginia ... 653 69,616,850 
Wisconsin patiee 2,624 176,574,815 
WYomMing 2. .....%. 328 41,080,751 

Total 59,658 $8,589,510,578 


Project classification 


An analysis of the types of 
with the exception of Pennsylvania and 
Colorado (Colorado report received too 
late to be included in the breakdown) 1n- 
dicated that there were more street and 


projects 


highway projects reported than any other 
type. The second largest listing was for 
school buildings and the grade crossing 
elimination projects totaled 2,200 with an 
estimated cost of $333,750,000. 

The breakdown of projects into type of 
work follows: 


Type Number Est. Cost 
Waterworks ........ 3,698 $595,044,788 
Sere wii SESS ee 4,182 675,484,487 
Streets and highways 16,033 1,822,563,835 
Heavy engineering 

structures ....... 1,862 1,803,888,743 
School buildings . 13,048 638,662,524 
Other buildings ..... 6,423 639,447,400 
Power (electric, gas, 

RN a osc cere ae a 1,115 326,810,136 
Airports and landing 

SONe  i5.. cxncsiwed 456 29,489,119 
Grade crossings 2,296 333,756,593 

recreation .....-+<-. 4,307 199,380,722 
Flood control and irri- 

TEES ,629 1,186,466,210 

Miscellaneous ....... 2,837 404,655,490 


Minnesota Engineering 
Has Large Attendance 


ITH one of the largest registrations 

in years and a prevailing spirit of 
optimism, the fortieth annual convention of 
the Minnesota Surveyors’ and Engineers’ 
Society was held in St. Paul Feb. 21 and 
22, followed by an ‘equally well attended 
convention meeting of the Minnesota Fed- 
eration of Architectural and Engineering 
Societies the following day. The technical 
programs were varied in coverage, but em- 
phasized recent activities in engineering and 
public problems. C. N. Robertson was elect- 
ed president of the Minnesota Surveyors 
and Engineers Societies with C. L. Meth- 
ven, vice-president and H. E. Chard, secre- 
tary. George E. Loughland was elected 
president of the Minnesota Federation of 
Architectural and Engineering Societies 
with E. D. Corwin vice-president and Cath- 
erine Feucht, secretary. 


Registration discussed 


The question of value of registration for 
surveyors, engineers and architects was the 
subject of greatest discussion at the meeting. 
Minnesota has had a registration act for 
many years, but until an amendment was 
added by the legislature of 1933, it was of 
small practical value to the profession. 
During the present convention representa- 
tives of all the technical societies of the 
state met with the registration board to 
review complaints and discuss existing con- 
fusion. As a result of the meeting the Min- 
nesota Federation of Architectural and 
Engineering Societies, which sponsored the 
original act and amendments, appointed two 
committees; one on the classification of 
engineers, architects and surveyors, with 
standards of qualifications, and another 
committee to whom complaints relative to 
administration might be made. The pur- 
pose of this second committee is to eliminate 
the difficulty of bringing to light violations 
of the registration act, individuals being 
hesitant to report directly to the board be- 
cause of the possibility of being called as a 
witness. These complaints can now be ren- 
dered to the committee who will then make 
an independent investigation and present 
the case to the board. 


Technical program 


George M. Shepard, chief engineer, city 
of St. Paul, outlined the plans for the re- 
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Merrimack Valley Authority 
Planned by State Legislation 


Legislation which would create the \\. r- 
rimack Valley Authority is to be intro- 
duced in the legislatures of Massachus.+:; 
and New Hampshire, following a co: 
ence between officials of these two sto:e. 
and the federal government. The prop: <a| 
includes a $40,000,000 improvement de) «| 
opment in the Merrimack Valley. The state 
legislation is intended to put the plan 1 
position to go ahead when federal appr. «! 
is given. 

The program will include truck |; 
sewers, recreational and housing centers 
and projects to control soil erosion. Pri: s- 
ent plans call for complete federal financ- 
ing, with $30,000,000 to be spent in Massa- 
chusetts and $10,000,000 in New Hampshire. 


Society Meeting 


moval of the historic Minnesota Transfer 
bridge, a viaduct 2,000 ft. long, which has 
long been a bottle-neck for highway traffic 
between Minneapolis and St. Paul. S. EF 
Lang, engineer of tests, Minnesota highway 
department, presented a paper on road soil 
science with special consideration for the 
local conditions on highway construction in 
glacial drift, peat bogs and attendant prob- 
lems of heaving. 

Soil erosion work in the southeastern part 
of Minnesota and the results obtained in 
conserving soils were discussed by Orville 
H. Hosmer, field technician of the Erosion 
Control Service. Housing, work of the state 
planning board, developments in sewage 
disposal and the progress in the application 
of codes to the industry were also features 
of the program. “Weather Cycles and Lake 
Levels” was the subject presented by Jesse 
W. Schuman, consulting engineer, Minne- 
apolis, and the conclusion was drawn that 
some of the Minnesota lakes which are now 
considered unusually low have been com- 
pletely dry in former cycles. The construc- 
tion features of the Fort Peck Dam were 
presented in a paper by Capt. C. H. Chor- 
pening, Corps of Engineers, U. S. Army. 


Baltimore Plans Water Tunnel 
To Cost $5,300,000 


Construction of a $5,300,000 additional! 
water tunnel between Loch Raven and the 
Montebello filtration plant, a part of Balti- 
more’s water supply system, is planned. 
The city solicitor has given the Public 
Improvement Commission an opinion to 
the effect that the money for the work can 
be taken from the fourth water loan, passed 


in 1931. The loan was for a total of 
$7,500,000 but only $1,000,000 has been 
expended. 


The tunnel is included in a list of PWA 
projects for which federal funds are sought, 
but because a special committee of engi 
neers has held that the work should be 
carried out without delay the city officials 
are proceeding on the theory that federal 
funds will not be available. Should they 


be allocated to the project the financial 
plan can be altered. 
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Progress is Slow on 
Area Agreements 
With 20 Approved 


(Washington Correspondence) 


LTHOUGH public hearings have been 

held on 96 proposed area agreements 
to fix wage rates and hours of labor for 
skilled employees under the construction 
code, beginning with the hearing held on 
the New York City mason contractors 
-greement May 1, 1934, only 20 agree- 
ments have received the approval of the 
President, as required to become effective. 
There has been an almost continuous suc- 
cession of public hearings since the middle 
of August, but due to the difficulties in 
proving adequate representation, approvals 
have been exceedingly slow, and some ap- 
prehension has been felt as to the effective- 
ness of this method of stabilizing wage 
conditions in the hundreds of separate con- 
struction centers throughout the country. 


Uncertainty over NRA 


The thought has also been expressed 
that the termination of the National In- 
dustrial Recovery Act on June 16 of this 
year and the uncertainty as to the form of 
its possible extension may also be a factor 
in deterring many construction groups 
from undertaking the very involved pro- 
cedure necessary to obtain an area agree- 
ment, yet several hundreds of such agree- 
ments have been submitted to NRA, and 
as fast as they can be brought into line 
with the requirements, public hearings are 
scheduled, and the necessary supporting in- 
formation collected which is required be- 
fore approval. 

Of the 20 agreements approved to date, 
13 are under the Painting, Paperhanging 
and Decorating Division; 2 each under the 
Mason Contractors and Electrical Con- 
tractors Divisions, and one each under the 
Plumbing Contractors, Plastering Con- 
tractors and Tile Contractors divisions. 


Variation in wage rates 


The basic skilled labor rates in agree- 
ments vary considerably, the rate for 
painters in Philadelphia being 85c. per 
hour, 90c. in Wilmington and $1.25 in 
Miami. Skilled electrical workers in De- 
troit receive $1.25 per hour and in Chi- 
cago $1.50 for class A, and $1.00 for class 
B. The masons rate in New York City is 
$1.50, and in Tulsa $1.25; while plumbers 
in Denver receive $1.14 per hour as com- 
pared with $1.10 minimum fixed by Chap- 
ter X of the code, for a maximum week of 
35 hours; and tile layers receive $1.12 
per hour in Philadelphia. 

The maximum hours per week are the 
same as the maximum fixed by the code, 
i 40 hours except as to plumbers in Den- 
ver, painters in Wilmington, Salt Lake 
City and St. Paul with 35 hours per week 
the maximum, and painters in Miami lim- 
ited to 30 hours. 

Of the 96 proposed agreements which 
have been heard at public hearing, since 
May 1, 49 are under the painting division, 
11 under the electrical contracting division, 
2 under the heating, piping and air con- 
ditioning division, 9 under the plumbing 
division, 3 under the plastering division, 3 
under the roofing division, 7 under the 
masons division and 8 under the general 
contracting division. 


Driving of Chicago Water Tunnel 
Completed on Feb. 25 


On Feb. 25 the last heading of the Chi- 
cago Ave. water tunnel in Chicago was 
holed through with by a blast touched off 
by Mayor E. J. Kelly. The main tunnel 
runs under the lake for 3 miles and inland 
west in Chicago Ave. 54 miles to Central 
Park Ave. where it branches north and 
south to pumping stations on the west side 
of Chicago. The work has been done by 
force account supervised by the construc- 
tion division of the city engineer’s staff. A 
description of lining operations will be pub- 
lished in Engineering News-Record at an 
early date. 
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Illinois Towns Required to Plan 
Sewage Disposal Works 


Danville, Ill., has been allowed a period 
of 90 days by the state water board to 
formulate and submit plans for a satis- 
factory sewage treatment system to prevent 
pollution of the Vermilion River. The 
board also allowed the city of Marshall 120 
days in which to submit plans for abating 
the pollution of Big Creek, into which the 
city sewage empties. A sewage treatment 
and disposal system is required 

Postponement of action is probable as 
both cities are to be given the preference 
to seek P.W.A. funds to finance these 
projects. 


Wisconsin Engineers’ Annual Meeting 
Discusses Technical Subjects 


NLIKE several other state societies 

which had annual meeting programs 
devoted almost entirely to professional 
status, the Wisconsin Engineering Society 
devoted its annual meeting Feb. 21 and 
22 at Madison almost wholly to technical 
subjects, with a wide range of coverage. 
The matter of professional standing came 
up in a brief discussion on the proposed 
amendment to the existing civil engineers 
licensing law by which electrical and me- 
chanical engineers would be included. 
Daniel W. Mead strenuously objected to 
the proposal to license engineers in a wide 
variety of subdivisions. In Florida, it was 
stated, 25 different branches are recognized. 
The matter has been activated by the Mil- 
waukee Engineering Society and a title 
has been entered in the state legislature, 
but impossibility of getting harmony has 
delayed preparation of the amendment to 
the bill. Opinion seemed to indicate that 
nothing would likely be accomplished at 
this session. There was little discussion 
of joining the National Society of Pro- 
fessional Engineers, although a committee 
will look into it. 


Technical program 


The technical program covered the fol- 
lowing subjects: A historical review of 
the early land surveys and surveyors’ ac- 
tivities in Wisconsin. An old-time sur- 
veyor, Harry C. Hall, Rhinelander, re- 
counted early-day experiences and made 
a plea for preservation of monuments, 
which are disappearing so fast that all 
will be gone in 25 years. He suggested 
that counties and cities appropriate an- 
nually at least $500 for resetting monu- 
ments. Last year a bill to revise and con- 
solidate the provisions relating to platting 
lands and recording plats was discussed 
thoroughly. The bill has now gone the 
rounds of societies and interested organi- 
zations and represents a compromise in 
some desirable features. The bill as now 
set up is in effect an excellent codification 
and consolidation in one place of numerous 
scattered references. Vernon Hamel, an 
engineer lawyer, has handled the compila- 
tion and is seeing it through the legislature. 

Methods of handling sewer records were 
outlined by A. L. Boley, president of the 
society and city engineer of Sheboygan. 
He instanced a saving of $5,000 in de- 
signs of an extension made possible by the 
existing records. In speaking of trench 
work he said that all contractors are re- 





quired to maintain plank covers over 
trenches unti! the city relays the pavement; 
such relaying is not undertaken until in- 
spection by rod insertion indicates the 
backfill has consolidated. 

Seach erosion was discussed in two 
papers: Sidney M. Wood outlined a the- 
ory that permeable groins are more likely 
to retain and build up sand fills than solid 
piers. Pictures were shown of such con- 
struction at Kenosha and Sheridan Park 
at Cudahy on Lake Michigan, where inter- 
locking concrete segments were used; 
much accretion took place after a year's 
time. E. A. Howard, supervising engineer 
of the Milwaukee County Regional Plan- 
ning Department, described the shore pro- 
tection work at Sheridan Park carried on 
by CCC camps, consisting of making and 
placing the concrete segments in groins, re- 
shaping the 50 to 100-ft. bluffs to eliminate 
or minimize surface erosion, and draining 
off subterranean water with tile pipes lead- 
ing from sand pockets or strata to the 
water’s edge. Beach erosion has been 
progressing at an average of 2 ft. per 
year in this park. 

Recent foundation theories were outlined 
by A. E. Cummings, Raymond Concrete 
Pile Co., who discussed sampling, load 
tests, relation of small to large area tests, 
settlement prediction, both of short and 
long duration. He appealed to engineers 
to make available settlement data as all 
structures not on rock settle some. While 
much laboratory work has been done and 
theoretical analyses made, field results 
(rarely available) are essential as checks. 

Many tests on masonry, mostly brick 
and concrete columns, made in the Uni- 
versity laboratory were described by Prof. 
M. O. Withey. 

The Upper Mississippi River navigation 
project was outlined by Capt. R. E. Cough- 
lin before the joint session with the Madi- 
son Technical Club. This combined meet- 
ing has become an annual affair attended 
by several hundred engineers and technical 
men of the city and university. Capt. 
Coughlin stated that the roller gates at 
Rock Island were allowed to freeze in com- 
pletely during the recent cold weather and 
then are opened successfully without use 
of the electrical heating apparatus. 

Officers elected for the ensuing year are 
as follows: President, H. F. Yanda; vice- 
president, R. M. Connelly; trustees, C. A. 
Wiepking and Henry Traxler; secretary- 
treasurer, Ray S. Owen, Madison. 
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Connecticut Civil Engineers 
Hold Annual Meeting 


(Continued from p. 331) 


base. The dike is designed to withstand a 
flood stage in the river of greater than 30 
it. 

The dike as built is about three miles 
long. The material used consisted of a fill 
of the silty sand excavated from the area 
to be reclaimed, backed up on the shore 
side by a fill section of sand dredged from 
the river. The river face of the dike is 
paved with stone. The composite section 
of the dam was decided upon because of the 
unsuitability of the highly permeable river 
sand as the sole material. The meadow silt 
was found to be capable of making a fill 70 
times as watertight as the sand. 


Structural aluminum 


A discussion of structural aluminum and 
its applications to the construction industry 
was presented by J. P. Growden of the 
Aluminum Co. of America. Mr. Growden 
described the several aluminum alloys avail- 
able for structural elements. In general, 
they weigh about one-third as much as steel, 
and have a modulus of elasticity also one- 
third that of steel. However, the thermal 
expansion is twice as great. Structural 
aluminum is resistant to corrosion, but can- 
not be considered as corrosion-proof. 

Hartford’s additional water supply proj- 
ect was described by Caleb M. Saville, 
manager and chief engineer of the Hartford 
Metropolitan Water District. The new 
supply is the third to be used to supply the 
Hartford district. It is to be drawn from 
the east branch of the Connecticut River. 

The general principles of valuation of 
public utility properties were discussed 
briefly by E. L. Taylor, chairman of the 
Connecticut Public Utilities Commission. 

The early iron industry in Connecticut 
was described by Herbert C. Keith and 
Charles Rufus Harte, engineer of the Con- 
necticut Company. A brief outline of FERA 
activities in Connecticut was presented by 
F. Perry Close, state engineer, FERA. 

At a business meeting the society elected 
W. Howard Sharp, of Windsor, presi- 
dent for the ensuing vear. Other officers 
elected were: Vice-president, Benjamin H. 
Palmer, Jr.; second vice-president, Arthur 
W. Bushell; secretary-treasurer, H. Jack- 
son Tippett. Joseph P. Brown was named 
director for three years. 

Dimitri P. Krynine, of Yale University, 
received the annual prize given by the so- 
ciety for the best paper by a member ap- 
pearing in the 1934 annual report. 


Buffalo Served Show-Cause Order 
In Regard to River Pollution 


On Feb. 19 the New York state depart- 
ment of health issued an order compelling 
the city of Buffalo to show cause on March 
11 why the sewage pollution of Niagara 
River should not be terminated immediately. 
Health commissioner Thomas Parran, Jr., 
stated that he appreciated Buffalo's efforts 
to clean up its sewage pollution problem 
through having the legislature now in ses- 
sion pass a bill enabling it to use PWA 
funds to build a sewage disposal plant. 

For some months a controversy has been 
under way in Buffalo in regard to the 
financial phases of providing a sewage 
treatment plant. The plan as presented to 
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the state legislature would authorize the 
city to construct a sewage disposal system 
by means of $10,000,000 to be raised by 
local assessments and an anticipated $5,- 
000,000 by PWA aid. Opposition to the 
plan has been brought by taxpayer groups. 
The show cause order issued by the state 
health department was accompanied by a 
statement by Commissioner Parran which 
cited the wave of pollution that traveled 
down the Niagara River several weeks ago 
following the release of an ice jam. Pollu- 
tion waves have occurred three times within 
the past two years and have subjected the 
water purification plants located on the 
river to an unreasonably heavy load. 


To Repair Defective Chicago 
Sanitary District Sewer 


Contract for repair of the 3,320 ft. of 
so-called defective 5x6}-ft. Harvey sewer 
for the Sanitary District of Chicago which 
caused PWA Administrator Ickes to issue 
disquieting press releases last summer were 
executed Feb. 14 with the contractor, S. A. 
Healy Company. (ENR, Aug. 30, 1934, 
p. 286.) The supplemental contract calls 
for grouting to refusal at 90-lb. pressure 
to fill voids back of the sewer ring. Grout 
pipes were originally inserted every 8 ft. 
All loose materials, honeycomb surfaces 
are to be removed and any portions of 
existing concrete that proves defective dur- 
ing the grouting process is to be replaced. 
After the work has been completed an inner 
lining of 3,000-lb. concrete 6 in. thick is to 
be placed in the walls and arch and keyed 
into the invert. 

The lining is to be placed at the con- 
tractor’s expense and $15,000 is to be de- 
ducted from his payments as a sum agreed 
upon as the additional cost to the Sanitary 
District of pumping sewage through the 
smaller sewer section. Further deductions 
are to be made for extra engineering, in- 
spection and tests which have been incurred. 


SOCIETY CALENDAR 


AMERICAN RAILWAY ENGINEERING 
ASSOCIATION, annual meeting, Chicago, 
March 12-14. 

AMERICAN WATER WORKS ASSOCI- 
ATION, annual convention, Cincinnati, 
Ohio, May 6-10. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, regional meeting, Philadel- 
phia, Mar. 6; annual meeting, Detroit, 
June 24-28. 





SOUTHWEST ROAD SHOW AND 
SCHOOL, eighth annual meeting, Wichita, 
Kan., March 5-8. 

INDIANA SECTION, American Water 
Works Association, Indianapolis, March 
7-8. 

GREATER NEW YORK SAFETY CON- 
— sixth annual meeting, March 
ont. e 

PENNSYLVANIA SECTION—NATIONAL 
SOCIETY OF PROFESSIONAL ENGI- 
NEERS, meeting in Philadelphia, March 8. 

NEW YORK SECTION, American Water 
Works Association, spring meeting, Al- 
bany, March 21-22. 

FLORIDA SECTION, American Water 
Works Association, West Palm Beach, 
March 27-30. 

CANADIAN SECTION, American Water 
Works Association, London, Ont., March 
27-29. 

NEW YORK STATE SOCIETY OF PRO- 
FESSIONAL ENGINEERS, winter meet- 
ing, Albany, Mar. 2. 

NEW JERSEY SEWAGE WORKS ASSO- 
CIATION, twentieth annual meeting, 
Trenton, Mar. 21-22. 


Personals 


Watter E. WILLARD, resident eng: cer 
for the Ohio department of highway. jp 
Hamilton County, has been appointed 
Eighth Division engineer. 

Mayor F. K. Newcomer, Corps of [p- 
gineers,* has been transferred from rt 
Leavenworth, Kansas, to the office of 1! 
chief of engineers, Washington, D. ( 


Mayor J. S. Bracpon, Corps of EF 19}- 
neers, has been transferred from Washing- 
ton, D. C., to New York as assistant to the 
division engineer, North Atlantic Division, 


Lt. Cor. B. C. Dunn, Corps of Engi- 
neers, for three years district engineer iy 
Jacksonville, Fla., has been transferred to 
the office of the assistant secretary of war, 


Lr. Cor. H. A. Fincu, Corps of Engi- 
neers, has been transferred from the divi- 
sional office at San Francisco to Fort Law- 
ton, Wash., effective next October. 


W. F. Brown, former chief engineer, 
Vang Construction Co., Pittsburgh, Pa., is 
now serving as contract plan engineer jor 
the Allegheny County Authority at Pitts- 
burgh. 


Lr. Cor. F. B. Wirsy, Corps of Engi- 
neers, has been ordered transferred from 
Washington, D. C., to the station of divi- 
sion engineer, Gulf of Mexico Division, 
New Orleans, effective in August. 


H. L. Wuite, Terre Haute, Ind., assist- 
ant engineer, state highway commission oi 
Indiana, is on leave of absence to fill a tem- 
porary appointment as instructor in civil 
engineering at Rose Polytechnic Institute 
during the absence of Prof. R. E. Hutchins. 


W. H. PoweLt, engineer, Greater Van- 
couver Water District, Vancouver, B. C., 
is the recipient of the Gzowski award vi 
the Engineering Institute of Canada for his 
paper on the First Narrows Pressure Tun- 
nel, which appeared in the journal of the 
Institute. 


C. A. SEIFRIED, Wyoming state highway 
department, and H. T. Person, assistant 
professor of civil engineering, University of 
Wyoming, have been appointed members oi 
the Wyoming examining board for engi- 
neers. The state engineer is the third mem- 
ber of the board. 


Lt. Cot. Joun N. Hopces, Corps of En- 
gineers, district engineer for the Second 
New Orleans District, has been transferred 
to St. Louis to serve as divisional engineer 
for the upper Mississippi Valley division. 
Preceding his work in New Orleans, Colonel 
Hodges had been district engineer of Mem- 
phis, Tenn., and has had long familiarity 
with Mississippi river problems. 


L. W. WaALtace, vice president of the 
W. S. Lee Engineering Corp., Washington, 
D. C., and for many years executive secre- 
tary of the American Engineering Council, 
has been made director of equipment re- 
search of the Asociation of American Rail- 
roads with headquarters in Chicago. From 
1906 to 1917 he was a member of the faculty 
in the engineering department at Purdue 
University, and in close contact with the 
research work which that institution did in 
the mechanical equipment of railroads and 
locomotive design. 


AMBROSE Swasey is the recipient of the 
1935 Washington award of the Western 
Society of Engineers. The award was made 
Feb. 20 and was conferred upon Mr. Swasey 
“for his distinguished contribution as a 
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builder of instruments, institutions and 
men.” For more than half a century the 
firm of Warner & Swasey, Cleveland, Ohio, 
has been making special precision machin- 
ery, specializing in the field of astronomy 
and optical instruments. 


Obituary 


JosepH P. Hopcson, well known con- 
tractor and engineer of British Columbia 
and a past president of the General Con- 
tractors Association of Vancouver, died in 
North Yancouver, B. C., Feb. i3, at the age 
of 54. He was president of Hodgson King 
& Marble, general contractors. 

CHARLES VOETSCH, engineer in the Den- 
yer headquarters of the Bureau of Recla- 
mation, died in Denver, Feb. 7, age 57. He 


Was a native of Germany and received his 
technical education in that country. He 
had extensive experience in hydroelectric 
and hydraulic design and prior to his con- 
nection with the Bureau of Reclamation, he 
had been with the U. S. Engineers on a 
survey of the Tennessee River. 

Hersey Monroe, an employee of the U. 
S. Geological Survey for 55 years, died at 
his home in Washington, D. C., Feb. 17, 
age 67. Born in Lake City, Fla., he came 
to Washington and entered government 
service as a junior clerk at the age of 12, 
continuing his studies at the institution 
which became George Washington Univers- 
ity. Mr. Monroe was in charge of the map- 
ping program for the Shenandoah National 
Park and, as a result of his years of ex- 
perience was considered one of the pioneers 
in topographic engineering. 


RatpH D. HayEs, tor the last five ) 
New York state commissioner 
and waterways, died Feb. 21 
York City hospital at the age « 
Hayes was born in New York a 
graduate of Clarkson College of 
ogy. He served for a brief period 
U. S. Geological Survey and from 1904 
1907 was engineer of state highways i 
New York. From 1908 to 1922 he served 
on the barge canal construction work and 
for the succeeding three years was 


i¢ 


wit * 
\ l 


charge of canal operation and maint 

in the Albany district. For the next 
vears Mr. Hayes was deputy commissionet 
and engineer assistant and in 1930 was aj 
pointed commissioner of canals and water 
ways, heading the 1 
waterways in the 

works, 


CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING awards total $22,762,000 for the week, with 
both public and private awards higher than during the two 
Private work totals $4,- 
763,000 and public work $17,999,000 of which $1,968,000 is fed- 


preceding holiday-interrupted weeks. 


eral and $16,031,000 state and municipal. 


Highway awards at $7,088,000 make this the third highest 
All classes of work are higher than a week 
ago except earthwork, irrigation and drainage at $230,000. 
$1,310,000 ; 
$1,643,000; public buildings, $4,680,000; commercial buildings, 


week of this year. 


awards total $2,818,000; waterworks, 


$1,848,000; industrial buildings, $1,625,000. 
The larger awards include: 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Feb. Prev.4 Feb.28 
1934 Weeks 1933 
Federal Government$10,091 $2,554 $1,968 


8,800 16,031 


Total public .....$22 $11,354 $17,999 
Total private 3,66: 6,208 4,763 


Week's total $26,065 $17,562 $22,762 
Cumulative to date: 
1934...$262,073,000 1935.. 


.$216,353,000 


NEW Sea ee 
(Thousands of ars) 

: Week 
1935 ->- Feb.28 

State and municipal... ~ $4,350* = $56,719 
PWA allotment, S&EM.. ——7,723* —32,138 
RFC loans, S&M ne 63 
Corporate issues 
PWA allotments, 

private 


Fe 
Cum. 
lative 


3,319 7,27 


Total,. Non-Federal... —$ii 
PWA allotments, Federal 
Constr. 1,434 7,939 


$31,923 


Total new capital $1,390 $39,862 
Cumulative to date: 
1934....$333,748,000 1935. ...$39,862,000 
*Includes $3,035,000 PWA bonds sold by 
RFC in: private investment municipal bond 
market. 


INDEX NUMBER 


E.N.-R.- 1913 1926 E.N.-R.- 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
Feb., 1935...196.02 94.22 Jan.,1935...130 
Jan., 1934,..198.72 95.52 Dee., 1934...105 
Feb., 1934,..194.06 93.20 Jan., 1934. .149 
1934 (Av,)...198.10 95. 23 IgattAv)..114 
1933 (Av.).. 81.80 1933(Av.).. 102 
1932(Av). 75.45 1932(Av)..127 


10-story apartment house for 
Concourse Development Corp., New York, N. Y., $500,000; 
completion of power plant and service connections, Willard 
State Hospital, Willard, N. Y., $455,000; South Ward Building 


souri. 


for Homer G. Phillips City Hospital, St. Louis, Mo., 
post office, El Paso, Tex., $550,000; highway lettings, $549,000 
and $651,000 by Texas, $552,000 by Louisiana, $928,000 by Mis- 
Other of the larger awards include: 


$494,000 


Randalls Island, 


Little Hell Gate and Harlem River piers for Tri-Boro bridge, 


jsridge 
sewerage, 


New York, N. Y., $804,000; completion of Fillmore-Lovejoy St 
Water Drain, Buffalo, N..Y., $726,000. 

Bonds sales for new capital reached $1,325,000 for the week 
and by the RFC of PWA issues totalled $3,035,000, a transter 
from federal to private financing. 


PWA allotments outstanding 


decreased $44,000 on non-federal work ; increased $1,390,000 


for federal work. 


The result of resci , reductions, increases, 
reallotments and changes from loan and grant t { 
ments reduced the state and municipal allotments outstanding by) 
$4,688,000 and increased private loans 


grant allot 


utstanding by $3,319,000. 


Ea eae 7 
Surrent Week ee 


} 


Ae 


CUMULATIVE CAPITAL AND 

ENGINEERING CONSTRUCTION 

CONTRACTS AS REPORTED 
BY E.N.-R, 


i new Capita 


Ted.vy a= 
a= 


PREVIOUS 4-WEEKS MOVING AVERAGE- CONSTRUCTION CONTRACTS 
AS REPORTED BY E.N.-R. 


ee te—"" , \ $ 
: oS . 


> 





ENGINEERING News-Recorp, Fesruary 28, 1935 


Current Construction Unit Prices 








Cost of Hand Trenching of Sewers Electric Distribution System, Knoxville, Tenn. 
N INTERESTING comparison of the cost of digging HE CITY of Knoxville, Tenn., on Jan. 9, 1935, award- 1. 
sewer trenches by hand and by machine was revealed ed the first contract for the construction of a munici, 
by bids submitted for 22,625 ft. of sanitary sewers for Solo- owned electric distribution system for the use of T\ \ 
mon, Kans, Alternate bids were asked on six depths of power. This contract will cover about one-fourth of : 
trenches, separated at 2-ft. intervals from 4 to 16 ft. deep. city’s area. The bids were originally submitted in J): 
The average of three low bidders for hand trenching was 1934, but action was deferred to await the outcome of © 
$14,211; for machine work $5,507, or 39 per cent of the proposed purchase of the existing system owned by 
cost of hand work; and for hand digging on trenches 4 to 8 Tennessee Public Service Co. It is expected bids will | 
ft. in depth and machine trenching over 8 ft., $7,591, or 54 asked soon for the remaining sections not included in the 


per cent of all hand work. Contract was awarded on Dec. 
22, 1934, on the basis of hand excavation on lines under 8 
ft. in depth afd machine trenching over that depth, to a 
contractor who bid $11,664 for hand work, $4,813 for ma- 
chine and $7,604 for the combination, these prices being for ELECTRIC DISTRIBUTION SYSTEM, KNOXVILLE, TENN. 
excavation of trench only. Cost of pipe and other work in- 

























i 1b ; A 6,885 Fl Miscellaneous Items A B | 
voivec rougn 1 contrac ric u ’ ae Vi 7 See ead teat Lea ae ca. 
é fee : e . ; t price P to $ — 14 Anchor gE EE ee oe eee ee $3.05] $9.56) $7.25 
bids were submitted, ranging from $24,112 for all machine Si Da UN a as a SR esi kia « 1) 2.05] 1.581 1.79 
cain anil 7 rit. 16. Rock excav. for poles and anchors, cu. ft.. Sc euee 85 71 
excavation to $39,376 for all hand work, The Wilson 17’ Class B pole, concrete, eer eres mrergenn ses ra! ‘ . Be 
Engineering Co., Salina, Kan., is consulting engineer. 18. Grounds PI oii cds cca venssagswediis 5.06 2.76) 5.15 
Following are tables showing complete unit prices of the ~ Pin typ Seohiar ant aaa ae Beet Sos 3 ae 2 
three lowest bidders with a breakdown of hand and machine 21. D b2 KV cette cece ese saeeeccnceceseeeeers | Ul 96) 1.97 
. . ROCESS eg 22. Serew pin mal Srapelntets: 4 TEV... «5. is osc ee et : i . 37 47 
and combination excavation totals: 23. Dead. ond insulator assembly, 13.2 KV........... 4.79} 4.78] 4 46 
WO Uae he dee cap cshocnee sv ck veers’ 1.94) 1.30) 1.82 
25. tha ol aes end insulator assembly............ 1.12 -68} 1.22 
a Underground opie SS: 5 Ree ee ere Pa! ae 22.40 
P ZE LOW BIDDERS AN AL s - Miser Pipe, CACN..... 2. cee eeee secre eeeeceecees : . . 18.40 
THREE anal iy Rs SS ee OF BIDS 38. 20 hw. constant euvent tame. Gone) ...... 1616.401650.001615.30 
SOLOMON, KANS., SEWERS 29. 15 kw, constant current trans. (each)................ 341.65 $55.00 541.95 
? 
A-P. P. Young, St. Joseph, Mo.: Excav-only Total Bid 31: Time awiteli;y-scessrrsevts os scs cs cosesesecce | 3841) 33:00} 30 1 
All hand trenching. . cee lawrk oun kein ed canes $11,664 $30, 32. Manhole, racks, hangers ee daniel each) Pe aeks oh ita ls 400.00] 417.00 
eee I IN sions bebe ike dent ueeabeabe 4,813 24, 094 33. 250 MCM, 4 cond. 5, 000 ¢ : & L. cable (100 ft.) 195.00] 193.15 
Combination hand and machine (contract) .......... 7,604 26,885 34. 1-0, 3 cond, 15,000 V. P. & L. cable (100 ft.).. ve 130.00] 137.20 
35. 250° MCM, 4 cond. 3 KV, st. splice, each............. 35.50) 25.40 
o£: Dagens Leet Cle, Salen, Mams.: 36. 1-0, 3 cond. 15 KV, st. splice, each.. 50.00] 35.45 
All hand trenching. ......... ct sdereewcesescese 17,989 37,297 37. Fire proofing, lin. Seco Rae aL a ena. ; -751 1.60 
All machine trenching. . . i Slag iret eats 7,061 26,352 38. Terminal assembly, one 4 KV and one 13.2 KV. 385.00] 364 80 
Combination hand and machine................-.-- 7,665 26,955 39. Do. for two 4 KV, aa Spies aap RE ae 295.00] 284 00 
‘ 3 ; se 40. Do. for two 13.2 KV, each..............0..-00--- +e 410.00) 440.00 
C—C. L. Burt Const. Co., Hutchinson, Kans.: 41. Terminal pole for one 4 KV circuit.................. 150.001 152.00 
All hand trenching. ......-..... 0... s0+0s0eess sees 12,979 32,901 42. Terminal pole for one 13.2 KV circuit... ....... 175.00] 227.00 
All machine trenching... pia ; VS 4,646 24,568 43. Unload and warehouse transformers, 3 KVA, 2300 V. 
Combination hand and machine.............-.-.--- 7,405 27,327 ” trans. inc. arresters and cutouts, each... 85 65 
OE UCB ac coc hice sos 00b b0 eC ce nbabesses 85) 65 
45. te IIR, 5 5 GWU oe nce ad meee a okies bees oa -90 65 
UNIT PRICES, SOLOMON, KANS., SANITARY SEWERS . He RVA’ —eelaeeeotceeh Cay Stet en (ON ae SEI ae : 
Unit Prices $ se KA Do ee res 1.00} 2.00 
. le ; Safe << eve ve .25 00 
Item and Quantity A B c SO Pe BPs a v0 vs vaca 133 ; 00 
I—Trenching and baits. ay mane yee OS Se ee 3.00} 3.30 
l. 4to 6 ft. deep—4,1751-f.................000. $0.29 $0.25 $0.30 52. 13,200 V. trans. as item 43, 25 KVA 1.10} 2.00 
2. 6 to 8 ft. deep—7, 900 Lf. i peaktek iy eeeneneae 39 .30 45 53. 3744 K a> Sacer and o Wha aha gla Faw 1.35} 2.00 
S. 836 1 ee esas... ... ee 53° «1.00 60 MIMI oc. cc icc ic ccaseeccesascdses $1.35] $2.00 
4. 10 to 12 ft. deep—3,8001f................... .73 1.50 .80 es on conc ag nocd bu ke seks bbonsenaene 5.00} 3.30 
5. 12 to 14 ft. deep—1,5251-f...... eae enue as Wee 1.02 2.00 1.10 56. 100 KVA, NT eh oe Vaasa bak oy bebe wae ae 10.00} 3.30 
6. 14 to 16 ft. deep—400 1 f.................... 1.29 2.50 1.40 i Na cia wh e's wa <v ko oC Eda pees eles 6 20.00} 7.95 
es 6 ocd vg cl6dis dns baNGSS eRRP TORO RDN A 25.00} 19.90 
IA—Alternate, machine Seeshing: ia kg oi satin So PUR ROKER OES 35.00} 33.20 
eres eee op fe Spe rere Ul .29 15 ok seco ern vgelas daphee dec'bans 50.00] 66.40 
2. 6 to 8 ft. deep—7,900 Lf. 13 25 18 a SOUR 5 sas on sks Gemothctnsc ects 100.00} 99.60 
3. 8 to 10 ft. deep—4,825 ft... 21 35 21 62. Transformer storm. a nee, 2300 V, 3 45.00} 25.70 
4. 10 to 12 ft. deep—3,800 L.f. . 35 .40 san 63 _ a BM} 3 f ereerrere 50.00] 44.80 
5. 12 to 14 ft. deep—1,5251.-f... iée% ey .47 50 30 64 Arresters, in p 10800 V. line type. 8.50] 8.45 
6. 14 to 56 8h, Deep —-GGB 1.8 0 oc coc cckecccscccs -62 .70 -40 65. Do. etatiom type.........cccceess 416.30] 285.00) 255.35 
66. Do. 13,200 V, line type......... 4 i 25. 25.30 
Il—Cut and replace pavement—1001-f............. 1.35 2.40 1.59 67. Do. 13,208 V, station type. ..............cceeseeee: 610.65] 465.00] 451.00 
68. 13,200 V, cutouts in place, expulsion fused switches. . 17.48] 20.00} 17.55 
Ill —Vitrified cla Hein in place: 59. Meter installation, ity furnishes, single phase 5 amp.. 
0. Bim, SUD Bliss a iv 0k ook en's a0s's news be .47 43 .50 se Pons Mew dion cvgasanebeepese 1.35 
2. 8x 6-in. wye— maeanh Souhn hea RCR MAC e TES .80 .72 75 70. Do. 10 amp.. SE, BOS sic nwdcch bhiwyaunt ances 1.35 
ee | er as aaaern .64 58 .60 Pes Ws Es TEV, SW... ccceccaseciessciodsen 1.35 
4. 10x 6in. wye—2each.................0005, 1.15 1.20 1.00 Be. Rees ee BET, 2 OMB. 5 oc ic ccsdewsccescuce ‘ 1.35 
5. an BNE... s,s. vc u kwenccieesbeses : 81 73 75 SF BOs a BENE WB WIEG, oo icc cis cecccsiccsann 7 1.35 
6. 12x Gin. wye—I0 each..................... 1.60 1.80 1.25 74. Do. pe eG CM sie dokt ab Rawcdhanaaet i 1.45 
es a cark cod sacesuvescecvalwes ‘ 1.45 
IV _aonciee in place: i i sli, eS oscsewkbdeeeeccuec 3 1.45 
. Std. brick, 6 ft. deep—37 each............... 56.00 42.00 55.00 77. As item 74. BS cdganta a Cheese a peadcn ce aucite -90} 1.45 
2. Std. brick drop manhole—4 each............. 62.00 55.00 70.00 78. As item 74, Is 2 oink ob bss. tin ba vps baa Waehs ox Oe 1.25) 1.45 
. Extra manhole depth—140 ft................ 6.65 5.00 6.00 79. Polyphase, two oak mintete, SOR. < ce dicesen es 7 1.65 
EY Gave ve wig Vide sb bet sheb pete swede ‘ 1.65 
Vv — tanks: Sa DEE 5 ko onc kind odour eebsk os eseebeee een 5 1. 1.65 
. Standard flush tank complete—15 each........ 105.00 120.00 90.00 82. 2 CRG is icdee se Obs va cNSabae eR RadeeS tet, 1.65 
A Extra flush tank depth—6 ft................. 6.65 5.50 6.00 83. eM 5 6 90d sive Rin annicaeeeaukesebeten 2.1 1. 1.65 
3. Gal. steel water supply in place—I, 000 Lf... -42 .30 30 84. Pai ase, Wiebe vaemnent meters, 5 amps............. ° 1. 2.00 
ke eh, MRS s vg wet be hs daess sav dub teak deeduelss 1. 2.00 
VI—Complete creek crossing—!I only.............. 108.00 200.00 200.00 86. Do. 15 amps........ cedbndcghahoty etinsei ter ebuks . 1. 2.00 
= Se MR ails 6 ows biG oo Mabe 04S ooknnes bk Oks 1.2 1. 2.00 
ViE—Pepreed crossings: i te ae ied owe Lue sib wid bu Guia @ oe 1. 2. 2.00 
ie Da ca vbeanciesnsinawecnee 1,225.00 2,060.00 1,500.00 + Current Soneasioninns, CF MEUMD viécecsicccehcone 1. 2. 5.90 
i x vr. «8. F.R. R. e—teaby Lad nbn ae cue e aioe 410.00 800.00 500.00 eS A eee rrr ree 2.70 2. 5.90 
91. Potential transformers, oo eee eee i 1 5.90 
VllI—Complete outfall structure................ - 295.00 600.00 400.00 FE, BRAN Fe Pee Bee VOR: 66 6 boos sc ccteseveveswesss 2. I 5.90 








es 
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present contract. Five proposals were submitted, ranging Barton, Pittsburgh (contract), $197.575; (B) Monroe Elec- 
from $197,575 to $362,931. The following tabulation shows — tric Co., Chicago, $199,950; (C) G. L. Tarlton, St. Louis, 
complete unit bids of the three low bidders. (A) Hess & $209,650. H. H. Hale is engineer. é 
ELECTRIC DISTRIBUTION SYSTEM, KNOXVILLE, TENN. (Cont'd) 
enn Conventional Type ineldg. Arresters Unit Mounted or Surge proof Type Surge pro mmpletely protected 
. and Cutouts with Cutouts lype 
Item Bidders Bidders Bidders 
ward- |. Transfer Installation 2300-— 115/230 V. A B « \ B ‘ \ R Cc 
icipal Single Ph. (City Furnishes) . 
an KVA.. $3. 40 $3.50 $7. 20 $3.05 $3.00 $6.60 $3.90 $3.00 $5.90 
PVA KVA..... 4.08 5.65 7.50 3.73 4.70 6.90 3.55 4.70 6.20 
of ; 7344 KVA............ 4.35 8.50 9.65 4.00 7.00 9.00 3. 80 5.75 8. 20 
10 KVA 5.01 11.25 9.95 4.65 9.75 9 30 4.48 + 50 8.50 
] PMNs 5 cons coos 9.75 14.10 10. 30 5.35 12.60 9.6) 5.10 12.25 8.80 
of 25 KVA 6.79 20.00 13. 40 6.44 18.50 12.75 6. 20 18.00 11.75 5 
3714 KVA 9.61 27.50 15.25 9.25 26.00 14.60 9. 00 25.00 13.60 
vt SR ses... 10.64 35.00 31.10 10.25 32.00 30. 30 10.00 30. 00 28.70 
Ss 75 KVA.... 13.98 56.25 56. 50 13.60 53.00 55.00 13. 20 0. 00 51.00 
vill } 100 KVA... 11.50 75.00 85.00 11.00 72.59 84.00 10.75 70.00 81.00 
in le it : Deduet from Bank of Three for One 
2. 13,200 V. Single Ph. (City Furnishes) Single Phase Installation Banks of Three Omitted 
25 KVA. 9.54 22.50 95.00 25.30 60.00 167.50 6.90 45.00 15.90 
3746 KVA 14.49 30. 60 96. 50 36. 80 90.00 171.00 9.20 60.00 15.90 
50 KVA. 17.25 40.00 103.24 46.00 120.00 187.85 12.65 80.00 19.90 
75 KVA : 21.04 60.00 113.60 52.90 180.00 211.50 14.38 120.00 26.55 
100 KVA. naka eres 18.98 80.00 123.95 48. 30 240.00 236.35 13.23 160.00 33.20 
N 150 KVA 3 ae ‘ 69.00 250.00 216.45 17.25 175.00 26.55 
200 KVA enw 86.25 275.00 236.35 23.60 190. 00 33.20 
| 250 KVA Baeian<<uee 92.00 300 . 00 276.20 24.15 210.00 40.45 
|— 333 KVA. 120.75 350.00 316.05 32.20 225.00 59.75 
$7.25 500 KVA ; aoe 155.25 375.00 454.20 41.40 250.00 99.60 
1.79 1000 KVA ts 212.95 400.00 584.85 62.68 300.00 132.65 
7\ 
I 13.2-KV 3 PST Gang Operated 13.2-KV 3 PST Gang Operated 
5.15 3. Disconnect switches in place. 4 KV 5PST Hook Operated 200-Amp. Rating 400-Amp. Rating 
| 29 29.60 40.00 12.60 128.80 135.00 157.55 248.40 260.09 289. 35 
1.97 4. Services complete in place, each. 2 Wire 3 Wire 4 Wire 
‘% No. 0 14.67 19.50 32.90 19.55 25.50 43.65 
1.82 : No. 2-0 18.69 21.50 39.15 25.02 28.50 51.70 
1.2? No. 2.. 10.93 12.50 27.60 13.80 16.50 34.60 
22:40 a Gte s 60s e 6.04 6.00 12.20 8.57 9.25 18.20 12.08 12.50 22.35 
18 40 : ies 6 eke ve ip ho ainesee Reals 5.33 3.50 10.15 7.71 8.75 12.35 11.61 9.75 16.45 
15 30 p No. 8.. 4.75 5.35 7.10 
= 5. Street lighting equipment. in place. 
50 + Overhead Mast Arm Units. 2500 Lumea Lamp -4000 Lumen Lamy 6000 Lumen Lamp 
17.00 10-ft. arm 33.99 34.50 34.85 34.50 35.00 35.15 35.19 35.50 35.80 
93.15 ! 14-ft. arm.... 36.21 36.50 39.60 36. 80 37.00 39.60 37.49 37.50 40.85 
37.20 
ce 60 6. Fibre conduit line (100 ft. units)—-4'. 
35.45 ; in, complete in place. —-2 Way 4 Way 6 Way 
3 1.00 4 117.00 170.09 190.00 230.00 250.00 335.00 345.00 350.00 480.00 
64.80 
284.00 7. Yellow pine poles in place. aaa Class 2 -- Class 3 Class 4 
440.00 a oe 9.25 10.11 10.52 8.05 8.93 9.81 6.15 7.16 ; 
152.00 3h... a 13.63 9. 70 11.35 12.59 8.53 10.03 11.55 7.75 9.15 
227.00 Sens. 3. aes eee 18.28 12.62 14.35 16.79 10.79 12.61 15. 46 9.47 9.18 
i ae oie ; 23.64 16.25 19.10 20.60 13.78 17.15 18.23 11.87 12.58 
“63 40ft... > eeu 29.79 19.59 23.10 26.51 16.57 20.6? 23.18 14.48 15. 26 
os ES. caGsd ove e ss 32.43 23.14 28. 46 28.52 19.45 25.49 20.17 17.27 19.27 
oe Osu dha pueden sede , . 37.55 26.68 33.35 34.04 22.3¢ 29.47 
1.00 —..... iwdere 44.97 29.79 39. 80 41.40 37 63 55.19 
1.00 SE css cas sindives tales 51.47 33.73 44.88 48.30 29 6) 40.18 
2.00 tans ns as Ussagtanan ts 67.39 38.50 53.23 
= 70 ft... sacar fay age, 45.50 59. 80 
oa 3 Spool Light Secondary 3 Spool Heavy Secondary 4 Spool Heavy Secondary 
2.00 8. Racks, complete in place, each. oes 1.89 1.41 1.74 2.34 1.97 2.34 2.97 2.70 3.08 
.00 o 
va. 9. Cut and repair for pole setting or Sidewalk per Sq. Ft —Curbing per Lin. Ft Pavement per Sq. Ft 
; 30 anchor. ... ; 37 45 oI 990 56 1.33 63 3.60 1.15 
95 
19.90 10. Anchors in place 3 way expanding —- —_—-—--8 Inch-- 19 Inch 6 x 12 Inches 
33.20 MRSS. For da ng conse ses 4.80 4.45 3.88 8.69 8.16 8.03 
os eee i 1h 43 14.60 18.00 
25.70 ——Cross Arm Single ——Alley Arm Single Cross Arm Double Alley Arm Double ’ 
Paes A B c A B ‘ \ B c \ B ‘ 
) 
255.35 11. Cross arms in place P , 5 “ 
25.30 2 pin 3'9” x 416" x 349” 2.19 1.75 1.62 2.99 1.95 1.38 4.7) 4.05 3.52 >. 98 4.50 2.74 
451.00 4 pin 335 x 446" x 9 2"... cece 8 Tae 1.89 3.80 2.50 2.82 5.41 4.84 4.07 7.36 5.35 5.62 
17.55 see e096 se OO. i. ee des 2.83 2.81 2.15 4.14 Le 3.19 5.95 5.68 4.6! 8.05 6.24 6.17 
; 8 pin 314” x 414”’x 10’'0”............ 3.20 3.50 3.32 4.66 3.85 4.00 6.74 7.35 6.94 10.35 8.05 8.01 
1.35 eee ee EO oes os sek ies 3.68 4.10 2.91 4.33 4.55 3.22 7.94 8.75 6.03 8.35 9.75 6.32 
135 4 pin 344" x 434’ x 10’ 0” 35 2 8 4.88 5.50 4.32 9.15 9.00 7.47 9.66 10.00 8.53 
res MHD TBWF-— ——-MHD TBWF-—— Hard Drawn Bare- -MHD Three Wire 
1.35 12. Wire, complete in place, per |,000 ft Solid Copper Stranded Copper Solid 
1.45 No. 2.. 65.78 59.85 59.50 ’ tube 42.77 41.50 41.10 155.25 179.15 161.00 
1.45 ETT Gl ely gy ne eu eee ad ee 45.89 40.05 39.40 Rea 26.81 30.25 27.60 117.30 142.00 132.00 
1.45 CM 2nd ape eacdvanhseewee's 29.04 29.85 28.50 oie ; 92.00 153.40 100.00 
1.45 vitals cabs ivedeetenetel -aeeve ywaeen bat 107.28 94.45 97.50 69. 35* 66. 00* 67.60* 230.00 261.50 211.40 , 
1.45 eS inlesb eV anne ene 4 SaN eet ees beeRe oO bmaN 132.06 115.40 120.00 . ; 
1.65 Tt RS ar ee ry rT ees ee ae 197. 80 170.50 184.00 142.68* 125.00* 134. 25* 
yt * Stranded wire. 
oe? 13. Guys and anchors in place, each. —Std. Steel Head Guy- ——Std. Steel Down Guy———. —Siemens-Martin Hd. Guy —. Siemens-Martin Down Guy 
200 3g” inline... . 9.58 8.55 Re el aed ; 
2.60 %"" to stub 8.26 6.30 OO cba dere weeachen i 
200 8S eS ere pean BE Ge) sO eee ee ee. A pws 14.38 10. 58 13. 80 ; 
2.00 ETS +5 2's 1s gots sas pegs ans 9.72 7.26 7.35 an 10.87 7.48 7.97 j 
2.00 Be COIS CPN oes 6 cs ns NEP i es ze VRS 5.81 4.67 4.60 is date : 
5.90 EM Se ooo ain hd cuah oe reek 7.36 5.34 5.96 8.00 5.51 6.55 | 
5.90 ie abe hs és tA om eRe ; ; 6.90 5.% 6.38 a oi pian oe 
5.90 ig" (13.2 KV).. ae arc j 8.69 6.70 8.57 9.15 6. 86 9.35 
5.90 34” std. steel arm guy................ 10.65 5.63 Ree cates ian is re ' 








and Materials 


New Fire Hydrant 


The “Western” fire hydrant has been 
announced by the Western Gas Construc- 
tion division of the Koppers Construction 
Co., Fort Wayne, Ind. 
The manufacturer 
states that among the 
features of the hy- 
drant are a ball thrust 
bearing operating unit, 
streamlined openings 
and large passageways 
to provide a maximum 
water flow at a mini- 
mum pressure 
and a large drainage 
area consisting of nine 
openings around the 
periphery of the 
bronze stationary seat 
ring. 

The hydrant is built 
Western fire hydrant in accordance with 

A.W.W.A. — specifica- 
tions and is available in 4 in., 4} in., 5 in. 
and 6 in. sizes. 


loss, 





New Concrete Breaker 
For Trailer Mounting 


The Concrete Cutting Corporation, 
3rooklyn, N. Y., announces a trailer-type 
concrete breaking machine to meet the 
needs of utility companies municipalities 
and contractors. The maker claims that 
it reduces the cost of concrete breaking to 
a minimum, It will increase the output 


Trailer-type concrete breaking machine 


of yardage of a compressor three to ten 
times. 

This machine is light in weight, sturdily 
built, well balanced on its axles and very 
mobile. 


It can be trailed behind any truck- 
mounted compressor or handled by hand 
in breaking out floors in buildings. It has 
a horizontal movement of 6 ft. and will 
cut a width from 6 in. to 6 ft. wide. The 
hammer is suspended in two journals, 
allowing the operator to move the hammer 
ahead or back in order to gage the cut. 
It is controlled entirely from the rear seat, 
reuiring only two men to operate it. A 
compressor having a capacity of 160 cu.ft. 
of air per minute will handle it. 


Business Notes 


INDEPENDENT PNEUMATIC TooL Co., Chi- 
cago, Ill., announces that A. H. Skaer has 
been placed in charge of the Cochise Rock 
Drill Manufacturing Co., Los Angeles, Calif., 
a subsidiary. 

UNIVERSAL ForM CLAMP Co., Chicago, IIL, 
announces that it has opened Pacific Coast 
office at San Francisco. 

UNIVERSAL ATLAS CEMENT Co. announces 
the appointment of A. O. Stark as sales 
manager of the New York district. 

PENNSYLVANIA-DIXIE CEMENT CORPORA- 
TION, New York, N. Y., announces the ap- 
pointment of Paul J. Rutan as district sales 
manager of the Rochester, New York, office. 


AMERICAN STEEL & WIRE Co. announces 
that C. F. Hood, manager of the Worcester, 
Mass., district, has been elected vice-presi- 
dent of the company in charge of opera- 
tions at its main office in Cleveland, Ohio. 
He succeeds J. L. Perry, who has been 
made president of the Tennessee Coal & 
Iron Co., Birmingham, Ala. Carl I. Collins, 
superintendent of the Cuyahoga Works of 
the company at Cleveland, has been ap- 
pointed manager at Worcester. 
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Construction Equipment 


Lever-Operated Plug Valve 
Seats Tight in Open Position 


A new lever-operated valve of the ; lug 


type, in which the valve seats itself 1 rht 
in both open and closed positions, is 
nounced by the Golden-Anderson \ 


Specialty Co., Pittsburgh, Pa. 


ve 
The \ lve 
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Golden-Anderson Thru-Flow plug valve 


is designed to unseat axially each time 
before it is rotated to either open or closed 
position. 

The accompanying illustration shows the 
plug valve unseated and being rotated to 
open position. As the hand lever ap- 
proaches the full-open position its course 
is controlled by a roller so that the toggle 
link is broken and the plug is drawn 
tight in its seat. 

The valve is furnished in two-way, 
three-way and four-way designs of bronze, 
iron, steel or other metals, according to 
the service conditions and requirements; 
and is available in screwed and flanged 
ends in one-half-inch diameter and larger 
for all service pressures. 


up 
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New Equipment in Brief 


Concrete Vibrator. A new immersion- 
type air-driven concrete vibrator has been 
introduced by Munsell Concrete Vibrators, 
Jersey City, N. J. The vibrator unit is 
5 in. in diameter at the largest cross-section. 
It is equipped with a @ in. air line which 
is placed inside a 24 in. hose exhaust line. 
The overall length of the vibrator is 6 it. 

Splash-Proof Motor. Century Electric 
Co., St. Louis, Mo., announces a new line 
of splash-proof slip-ring polyphase motors, 
suitable for outdoor installation. The 
motor is constructed with baffled openings 
in the lower part of the ‘end bracket to 


admit cooling air and exclude splashing 
water. 


Explosives. A new blasting material 
for use in quarries and in other blasting 
operations such as stripping, has been an- 
nounced by the E. I. DuPont de Nemours 
& Co., Inc., Wilmington, Del. The new 
product is known as Nitramon and is 
marketed only in large diameters, 4 in. 
and greater. In use it is exploded by a 
large dynamite cartridge. It cannot be 
detonated by commercial blasting cap, by 
impact, or by flame. 
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